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24. 
Purpose and Definition 


This report provides a comprehensive review of the U.S. Ammy's role 
in the Biological Warfare (BW) program so that Congress and other govern- 
ment officials can assess accurately BW issues which are being raised 
continually. The report is limited to the BW technical program and 
the policies and governmental controls which guided the program. 

The acronym BW will be used throughout to connote biological wea- 
pons and defense programs. It also encompasses the terms "bacteriological" 
and "bacterial" which were used interchangeably in the early periods. 

BW is defined as the use of microorganisms ("germs"), such as bacteria, 
fungi, viruses, rickettsiae, and substances (toxins) derived from living 
organisms (as distinguished from synthetic chemicals used as gases or 
poisons) to produce death or disease in humans, animals, or plants. 

For BW purposes, the most effective and efficient route of entry of 
disease microorganisms into the human and animal body is normally by 


breathing into the lungs . For plants deposition on extemal surfaces 


is usually sufficient to cause infection, 
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Preface 


In preparing a comprehensive review of the Army BW programs, it is 
erucial that the activities be portrayed in the context of the times and 
eircunstances in which they occurred. For this reason, the events have 
been related to the appropriate period of national security activity. It 
has been difficult, at times, to provide finite data as some of the de- 
talled working papers have since been destroyed; however, much data is 
avallable and every attempt has been made to use primary documents or 
the most credible derivative data. 


The policy of the United States regarding biological warfare between 
1941 and 1969 was to first deter its use against the United States and 
its forces, and secondly to retaliate 1f deterrence failed. Fundamental 
to the development of a deterrent strategy was the need for a thorough 
study and analysis of our vulnerability to both an overt and covert 
attack while concomitantiy examining the full range of retallatory options. 
Recognition by American scientists of the potential of BW and concem 
about the United States lack of preparedness prompted the start of the 
V.S. program in World War II. From. its inception, the progran was 
characterized by continuing in-depth review and participation by the 
most eminent seientists, medical consultants, industrial experts, and 
government officials. 


As a result of President Nixon's ban on BW weapons in November 1969 
we have destroyed our limited BW weapon stocks. Because 'a potential 
BW threat still exists, the U.S. still maintains a defensive BW program 
in accordance with the 1969 Presidential policy statement‘ This program 
seeks to develop effective warning and detection devices, protective 
clothing and equipment and continues to assess the vulnerability of the 
U.S. and its forces to enemy BW attack. The problens of biological 
defense are greater today than at any time in the past because of the 
technological advances in the biological sciences. 
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Chapter 1 


Introductory Survey of United States Amy Biological Warfare Prograns (U) 


Korld War II 
In the fall of 1941, opinions differed on the potential effecıivuese 
of BW. Sufficient doubt existed go that zessonable prudence required that 
a serious evaluation be made as to the dangers of a possible attack. 


Secretary of War Henry L. Stimson therefore requested the National Saal 


of Sciences to appoint a committee to make a complete survey of the Bk 
situation (two months prior to the attack on Pearl Harbor). After 

careful study, the committee, conciuded in February 1942 that BW was feasible and 
urged that. aspreprisre steps be taken to reduce U.S. vulnerability to BW 
attack. Secretary Stimson then recommended to President Roosevelt the 
establishnent of a civillan agency for this purpose. With approval by the 
President, the War Reserve Berrien (WRS) was formed in August of 1942 with i 


George W. Nerck 9£ the Merck Company, a pharusceutical firn, as. Director. -' 


WRS was attached to the Federal Security Agency and served as a coordinating 


agency using the resources of existing government and private institutions 
to carry out the BW program. Scientific advice was received from a committee 
of prominent scientists set up by, the National Academy of Sciences and the 
‚Natfonel Research Council. An exchange of information was also inaugurated ' 
with the United Kingdon and Canada. 5 

The first task undertaken by WRS was the development of defensive 
measures PERSON possible BW attack. Its major achievement was the 
organization of a research and development program (R&D now referreä to in the 
Department of Defense as research, development, test and evaluation, RDTIE) 
to extend the paucity of knowledge about BW. It was concluded that significant 
knowiedge could not: be gotten without larger scale developmental operations. 
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Therefore, in November 1942, WRS requested 'the Chemical Warfare Service 


. (CWS) of the Army (redesignated the Chemical Corps in 1946) to prepare 


to assume responsibility for a larger scale research and development progran, 
including construction and operation of laboratories and pilot plants. 
Up until this time the Army had only been involved in the coordinating 
Comittee activities of the WRS. The Army chose Camp Detrick, Frederick, 
Maryland, a small National Guard Airfield, as the site for new facilities 
and construction started in April 1943. WRS turned over to the Arny 
CWS all operational projects but continued to exercise general supervision 
over the entire BW program. 

. The Office of Strategic Services alerted the Joint Chiefs of Staff 
in Decenber 1943 to Andications that the Germans might be planning to use 
BW. The BW program was accordingly stepped up and, in June 1944, the 
complete program was transferred by direction of the President to the War 


Department. At the direction of the Secretary of War, the Chemical War- 

fare Service was made responsible for work on BW agents, for BW intelligence, i 
and for BW defense. The Aruy Surgeon General was directed to cooperate with 
the (WS on aeters of BW defense. The program continued as a joint effort 
with Navy and other Federal department participation. The R&D program 

was greatly accelerated with the addition of field testing facilities and 

a production plant. When the War Department assuned full responsibility, 


ee Stinson appointed Mar Merck as a special consultant on BW. 


rap also 156 Sstäblished the United States AR Gonmietee in October 1944 wich 
Mr. Merck as Chairman and with senior representatiives fron the military 


services. 
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&c its peak, the Speciel Preiects Livision of the Army CWS, which 
was the main element for carrying out the program, had 3,900 personnel, 
o£ which 2.800 were Army, nearly 1,000 Navy, and the remaining 100 
civilian. The work was carried out at four Installations: Camp Detrick 
was the parent research and pilot plant center; field testing facilities 
were set up in the summer of 1943 In Mississippi, another field testing 
area was established in Utah in 1944; and a production plant was constructed 
in Indiana in 1944. All work was conducted under the strictest secrecy . 
In addition to the coordination with the United Kingdom and Canada, a joint 
program was undertaken by an American-Canadian team to develop defenses 


agalnst rinderpest disease of cattle, 


During World War ı, "the policy of BW use implicity paralleled the 
policy for Chemical Warfare (CW); that is, retaliation only. While the 
United ‚States had not ratified the Geneva Gas Protocol of 1925 which 
prohlbited CH and BW, President Roosevelt and Prime Minister Churchill 


announced this policy in unilateral statements in the spring ‚of 1942. 


End of World War II 
&t the end of World War II, the construction activities and the testing 
programs were terminated and the remainder of the activities gradualiy phased 
down to a resesrch status. The production plant, Vigo Ordnance Works, = 
strueted at Terre Haute, Indiens to grovide a retaliatory capability using 
aerial bonbs, ceased operation before infectious BW agents produetion began. j 


Only a harnless simulant biological agent (Bacillus globigii or BG) was 


produced. The project was terminated and the plant was subsequenely sold to 
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the Charles A. Pfizer and Company for commercial use. 

By the end of World War II, a wide variety of disease agents effective 
against man, animals, and plants had been studied and limited field testing 
conducted. Extensive work on safety measures to perform BW research and 
development had been necessary 2s ho comprehensive procedures, methodo- 
logies or equipment had been available at the start. Zven so, infections . 

"occurred. These were later reported publicly in the extensive War Depert- 
‚ment press release on BW in January 1946. The release was the first 
notification to the nation and the world of United States work in BW. It 
reported, in part, that: 
"In all work on biological warfare carried on in the United 
‚States, extreme care was taken to protect the participating 
personnel from infection. Many new techniques were devised te 
prevent infection and proved highly successful. Hospitals and 
dispensaries were maintained at all installations, staffed with 
both Army and Navy personnel and were equipped to treat accidental 
infections. As the result of the extraordinary precautions taken, 
there occurred only sixty cases of proven infection caused by 
accidental exposure to virulent biological warfare agents which 
required treatment. Fifty-two of these recovered completely; of 
the eight cases remaining, all are recovering satisfactorily. 
There’ were, in addition to the sixty proven cases, 159 accidental 
exposures to agents of unknown concentrations. All but one of 
these received prompt treatment and did not develop any infection, 
In one instance, the individual did not report ezposure, developed 
toe disease, but recovered after treatment." 
Although remarkable achievements were made, the potential of BY had by 
.. na means been completely measured; and Mr. Merck in his final report to the 
Secretary of War recommended that the program be continued on a sufficient 
* scale to provide an adequate defense... A summary:of accomplishments stated 


j in the report are shown at Annex A. 
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Chapter 2 


Research and Planning Years After World War II (1946-49) (U) 


Responsibility end Authority 
Wien World War IL ended, the CWS had as its major mission preparedness 


for CW and BW in the context of a policy of retallation only. The BW 


program of the Chemical Corps was justifie? anaually to Congress along with 


other Arny programs. During the hearings in 1946 before the Subcomittee 


of.the Committee on Appropriations, House of Representatives, on the Military 
Establishnent Appropriations Bill £or 1947, the Chief Chemical Officer 
discussed the BW program including the accomplishments applicable to public 
health and welfare and the potential .effects of biological warfare. In the 
1947 hearings to the same subcommittee, a question was ralsed as to why the 
Chemical Corps should be retained äs a separate branch of the Army. ‘General 
Waitt defended its retention on the basis'of its past contributions and the 
future need for its technical military erpertise. This issue was serlousiy 


debated in the Aroy at that time and was resolved in favor of continuing 


ix „ 


the separate Army Chemical Corps. A summary:of the extent to which Congress 
was aware of the BW program is at Annex B. " 
With the establishment of the Office of the Secretary of Defense (0SD) 
in 1447, overall technical direction of the BW R&D progran was vested in 
the "Research and Development Board" of OSD which was constituted at the 
same tine. The Board had a-Committee on Chemical and Blological Warfare 
which carried out this responsibility.” The Committee consisted of a .full- 
time three man executive staff and eminent consultant members from science, 


industry and government. 
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The authority channel of management control was from the Secretary of 
Defense through the War Department (renamed the Department o£ the Army) to 
the Chief Chemical Officer and on to Camp Detrick. Military command at 
Camp Detrick was limited to administration of the installation service and 
support activities; direction of the technical program in the laboratories 
was the assigned responsibility of the Technical Director. Both the Commanding 
Officer and Technical Director were under the Chief Chemical Officer. 

Scope of BW Program 

The BW work was primarily eonfined to Camp Detrick with a small number 
of contracts in universities and industry. Activities were concentrated on 
BW agent are and defensive aspects; some applied research on dissemination 
devices; the collation and digestion of the large scale R&D effort carried 
out during World War II; and the formation of sound research and development 
program frameworks. The research and development program is dideuades in more 
detail in Annex C. 

In response to concerns about: the vulnerability of 'the United States to 
covert attack, the Research and Development Board, OSD, requested its Committee 
on BW to consider the implications of BW In s abotage in extension of a study 
by a Special "Ad Hoc Panel on Sabotage.” In October 1948, the Committee sub- 
mitted a "Report on Special BW Operations" concluding that: BW was well 
adapted to subversive use; U.S. was particularly susceptible’to attack by 


BW operations which presented a grave danger, and, the current BW R&D program 


„did not meet the requirements to defend against subversive BW operations. 


The Committee provided a blueprint on goals, objectives, organization, 
and examples of projects. One of their defensive project examples was conduct 


o£ wulnerability tests on " . . . test ventilating systens, subway systems, 
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and water supply systeus with innocuous organisms „ . .". Their recommend- 
ations were subsequently approved and became the genesis of open air 
vulnerability tests and covert R&D programs eonducted by the Army, some 
of which were in support of the Central Intelligence Agency (CIA). Asa 
result of the study recommendation a Special Operations (S0) Division was 
established at Camp Detrick, MD in May 1949. 
While most of the BW R&D program concentrated on the antipersonnel 
aspects of BW, there are also smaller programs in antianimal and anticrop 
BW as outgrowths of the World War II effort. The antianimal program was 
elosely linked to the antipersonnel Beogreh since certain diseases produced 
effects in humans and animals, and the scientific disciplines involved are 
identical or very similar. The anticrop R&D Drogen differed significantly 
in that agricultural sceintific disciplines were required. Additionally, 
the anticrop program at Camp Detrick also included R&D on chemical substances 
which could be used against plants for either defoliation or erop destruction. 
The latter was considered.CW but was performed at Camp Detrick as a matter of 
scientific economy, As with the antipersonnel R&D programs, the antianimal 
and anticrop activities were heavily research oriented during this period. 
From the end of World War II until 1950, Er production was carried out 
for purpose of operational.readiness and. no facilities were available for 


such work. Laboratory scale research and pilot plant development proceeded 


asa natural extension of the research programs. New facilities for pathogenic 


BW agent pilot. plant, production were also planned during this period. (Annex 
CandD), 
. Ri : Testing 
At the end of World War II, all the field test sites with the exception 


of Dugway Proving Ground, were abandoned and the primitive Granite Peak Br 
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test site at Dugway Proving Ground, Utah was inactivated. Pathogenic agent 
testing at Camp Detrick was confined to closed laboratory size chambers and 
was directly related to agent evaluation and medical defensive aspects. In 
this period, no control experimentation on humans had yet been conducted 

at Camp Detrick even though such experimentation was an acceptable practice 
in the development o£ vaccines within the U.S, medical comunity. Small 
scale outdoor testing with two biological simulants (BG, a spore forming 
microorganism; Serratia marcescens, a vegetative organism commonly referred 
to as SM) and inert material such as’ tale, were conducted at Camp Detrick. 
These materials were considered to be totally hazuless by seientific and 
medical experts. In 1949, construction of an enclosed one million liter 
test sphere (the largest in the world) was built at Camp Detrick and BW 
explosive munition tests with pathogens were started. 

The first open air sea tests with biological simulants were conducted 
in 1950 aboard U.S. naval ships in the Atlantic Ocean off Norfolk, VA. 
Simulant clouds were released to envelop ships so as to assess their vulner- 
ability and to test prototype BW electronic detection devices. Annex E 
provides a chronological listing of the open air tests eonducted and Annex 
F discusses some of the tests which have appeared in the news recently. 

Open air testing of infectious biological agents was considered, 


essential to an ultimate understanding of BW potentialities because of 


‚the many unknowm factors affecting the degradation of microorganisus in 


the atmosphere. However, the primitive test experience in World War II, 
revealed that too little was known on how to assure absolute control of 


infectious organisms in the open air from a safety and environmental 
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standpoint. Safety and medical aspects in BW R&D as well as testing were 
always of overwhelming concern; and adequate safety procedures and controls 
had to be operative prior to the initiation of any new R&D BW projects. 
Annex G summarizes the Bw safety program. 
Support. to Other Government Agencies 

In addition to its internal BW technical work, the Army provided what 
was tantamount to "contract services," to other military services and 
government agencies since it had the most comprehensive and largest BW 


program. From its formation, the mission of SO Division was to carry out 


research on potential methods of enemy covert BW attack and also to assess 


the BW implications of the growing concern about sabotage in the cold war. 
Activities of SO Division in support of CIA were investigated and 
Lnorädd in the 1975 Report of the Hearings in September 
1975 before the Senate Select Committee, chalred by Senator Church, to 
study.Governmental Operations with Respect to Intelligence Activities and, 
therefore, will not be discussed in detail in this report. 

Program and Policy Reviews - 

The military significance of BW and the need for a Bw program were 
eonstantly reviewed at 'the highest levels of OSD between 1948 and 1950. 
In July 1948, a comparative study of BW, CW and radiological warfare (RW), 
was made by the Research and Development Board at the request of the Joint 
Chiefs of;Staff (3cS). Subsequent studies were made periodically to evaluate 


compärative military aspects, time to accomplish R&D, system’ costs and 


technical feasibility.- In March 1949, the Secretary of Defense 
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established a comittee to report on the status of the BW program. 
The committee report in July 1949 indicated that the U.S. BW defense 
posture needed improvement. 

The general United States policy for use of CBR warfare, i1.e., 
only in retaliation against its use by an eneny, was reevaluated at 
the highest military and civilian levels in 1949. This culminated in 
February 1950 when the President approved continuation of the retaliation 
only policy. 

In October 1949, at the direction of the Secretary of Defense, the 
Research and Development Board established an Ad Hoc Comittee on CBR 
Warfare to investigate all the technical and strategie aspects of the, 
subject. 

In June 1950, after extensive research, the Comittee submitted a 
report recommending changes in CBR weapons policy, establishment of a 
BW production £acility, that field tests of BW agents and munitions be 


eonducted,änd all aspects of BW reseakch programs be expanded. 
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Chapter 3 


Expansion of the BW Program During the Korean War (1950-53) 


Attainment of BW Retaliatory Capability 
At the onset of the Korean War on 25 June 1950, the report of the 


Ad Hoc Committee on CBR Warfare was under review by the Secretary of 
Defense. The Korean War spurred efforts to again develop a Bw retaliatory 
capability based on the ominous threat of USSR gerötvenkne but there 

was reluetance to publicize the program. 

On 27 October 1950, the Secretary of Defense £formally approved all 
of the Ad Hoc Committee on ER Warfare recommendations except one relative 
to changing U.S. BW retaliatory policy, and directed their implementation. 
The U.S. Arny Chemical Corps assumed prime responsibility for carrying 
out the Committee recommendations. The Army was authorized to construct 
a BW production facility at Pine Bluff Arsenal (PBA, near Pine Bluff 
Arkansas). Design of the facility was accelerated and ground was broken 
in February 1951. j 
j The first "limited BW retaliatory capability was achieved in 1951 
when an anticrop bomb was developed, tested and placed in production for 
the Air Force. Anticrop Agent production sites were carefully selected 
for safety with .the coordination and approval of the L.s. Department of 
Agriculture. ' 

j Expanded Program 

The BW test progran was also accelerated in this period. (Annex BD. 
In late 1949, vulnerability tests with simulants were started in response 
to the Report on Special BW Operations which pointed out the U.5. suscep- 


tibllity to covert BW attack. The first large area vulnerability test 
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was conducted in San Francisco Bay in September 1950 using the sinulänts 
36, 'SM and fluorescent particles. (Annex E). Small scale pathogentc 
field testing at Dugway Proving Ground was resumed in 1950 after a five 
yeat lapse and expanded in 1951. (Annexes H and I). The first anti- 
animal BW test was conducted in July 1951 at Eglin Alr Force Base, Florida. 
In 1954, the antianimal BW program was discontinued because it was con- 
‘cluded that It lacked military worth. This is covered in more detall in 
Annex C. i 

In September 1951, the JCS assigned priorities to the Army for the 
development of specific BW agents. Also, the state of CBR readiness was 
reviewed by the Secretary of Defense in November 1951 with 'the conclusion 
that a higher degree of readiness and more manpower was required in the 
development of CW and BW munitions. A directive to improve CBR readiness 
was issued to all elements of the Defense Department on 21 December 1951. 

In eariy 1952, the Pine Bluff Arsenal EW antipersonnel agent plant 
was 40 percent complete (Annex D) and the total cost was estimated at 
$69 million. Production was scheduled for October 1952 but aid not begin 
until December 1953. Production readiness to meet estimated requirements 
was achileved in the spring of 1954. The final total cost of the plant 
was $90 million. 

Major research facilities to support the expanded BW R&D program 
were constructed at Camp Detrick and in 1953 over $10 million worth of 
laboratory and pilot plant facilities were completed. 5 

With the expansion of the BW retaliatory program, there was also 
an increase in the defensive work, e.g., the research program in protection 


against BW was almost doubled in 1952. Much data were developed in 
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personmnel. protection, decontamination, and inmunization. Early detection 
research was started but progress was also because of the complexity of 
the technical problem. 

The preceding acceleration actions during the Korean War were, in 
part, caused.by the concerns of the field commanders. They became very 
apprehensive over the possibility of the enemy initiating CW and/or BW 
because of the intensive propaganda campaign accusing the U.S. of using 
BW. It was recommended that the United Nations Forces should maintain 
retaliatory "sapabilities and defensive preparedness in CW and BW. 

Readiness . 

In response to the December 1951 DOD Directive to improve CBR readiness, 
the Secretary of the Army established a comnittee to evaluate Army efforts 
in CW and BW. The resulting report indicated a need to improve management 
of the CW .and BW effort by reorganizing to separate BW and CW elements’ on 
a vertical basis. The report was reviewed by a panel of General Officers. 
The panel supported the basic thrust of the Committee and proposed 
"Contractor operation" of the BW program with a small government management 
staff for supervision, paralleling the AEC management approach. As a. 
result, an Assistant Chief Chemical Officer for BW was appointed in the - 
early fall of 1953 and the BW elements of the Chemical. Corps were £ “ 
consolidated under him in October 1953. This action was a preparatory 
measure prior to signing a contract with a large commercial chemical firm. 
In late December 1953, while final negotiations were in progress with 
representatives of,the contractor, the firm advised that chey no longer 
wanted ‚60 contract operate the program and. withdrew from- further partici- 
pation; The BW program was then.continued, as reorganized, with government 


personnel. 
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In June 1953, a month before the Korean War ended, The Secretary 


of Defense, expressed’ concern over the state of CBR readiness and Stated 


that each Service, singly or in combination, should be prepared to 


employ CBR weapons when directed. After a review of the Services! 
capabilities, it was concluded that BW capabilities were, indeed, limited 


for a variety of reasons but primarily by knowledge gaps in the 


biological sctences. 
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Chapter 4 national security advisors. Based on Soviet military doctrine expressed 


Cold War Years - Reorganization of Weapons and Defense Programs by Marshal Zhukov in a speech to the 20th CFSU Congress on 20 February 


(1954-1958) (U) 1956, and repeated three days later by the Commander-in-Chief of the 
Soviet Navy, our national policy was realigned, The Soviet pronouncements 
Continuation of Technical Programs 


& clearly stated the tenet that CW and’ BW weapons would be used for mass 
As previousiy described, by the end of the Korean War in July 1953, 


destruction in future wars. In 1956, a revised BW/CW policy was formılated 
construction of the BW production plant at Pine Bluff Arsenal (PBA), was a en ea 


to the effect that the U.S. would be prepared to use BW or CW in a general 
nearing completion. Production of hardware for antipersonnel BW agent 


= war to enhance military effectiveness. The decision to use BW or CW would 
cluster bombs began early in 1953 and by the end of the year had been 


“ be reserved for the President. 
delivered to PBA for filling to support Air Force requirements. In 


R Special Studies 
December, the plant entered the shakedown test phase with pathogenic 
. : In May 1958, the JCS again reviewed the BW and CW situation at the 
organisms, It became operational in:the spring. of 1954 with the first 


. . request of the Secretary.of Defense and concluded that progress on 
production of Brucella suis (the causative agent of undulant fever). 


F offensive BW and CW was slow because of budget limitations. While the 
large scale production. of the lethal agent Pastuerella tularensis 


Ctul ta) b \ Air Force has some capability, Army offensive BW systens were still under 
tularemia) began a year later, 


. 5 development. Although there was a firm military requirement for CW and 
The growth of BW R&D capabilities continued at Fort Detrick. Between 


\ BW defense materiel, defensive capabilities were not effective because 
August 1954 and July 1958, an additional $15.6 million worth of laboratory 
of technical difficulties. 
construction was completed. Safety continued to be of major concern, 5 \ “ 
. \ ; " In December 1958, a BW/CW Symposium was convened by the Defense Science 
particularly where shipment of larger quantities of BW agent were contemplated. 


A Board at the Headquarters of the Rand Corporation. This symposium examined 
(Annex J). ‘In January 1955, and continuing until December 1958, the vaccine 
‘ 


the military and political impact of BW and resulted in recommendations 


research program at Fort Detrick was supplemented by a major contractual 


that the Secretary of Defense acquaint the JCS of the results of the symposium, 
effort at Ohio State University Research Foundation. The program included 


R R develop weapons requirements, increase the CW and BW research effort, develop 
the use of human volunteers. (Annex K). 


weapons systems use doctrines, and’ attempt to gain public accdeptance and 
Policy Revision ig 


A ’ support for BW and CW weapons systems. 
A thorough review of the basic U.S, policy of "retaliation-only" with 


" CBR warfare was precipitated in May 1954 by the Chief of Staff of the 


Aruy, The question of CBR policy was ultimately referred to high level . 4-2 
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The Defense Science Board approved the conclusions and recommendations 
resulting from the symposium and forwarded them to the Director of Defense 
Research and Engineering (DDRSE). . The recommendations were sent to the 
JCS with the report, and an Ad Hoc Committee on Biological and Chemical 
Warfare was established to prepare a research, development, test and 


evaluation program based on the recommendations. 
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Chapter 5 
The Limited War Period - Expanded Research 


Development, Testing and Operational Readiness (1959-1962) (U) 


Program Definition and Expansion 
In mid-1959, the DDR&E briefed the Secretary of Defense on the 


potentialities of CW and BW and reconmended a 5-fold expansion of the 


RDTE effort over a five year period. The Secretary of Defense sought 


advice on expanding the CW/BW weapons program and asked that employment 
doctrine be identified. He was advised that present retaliatory capabil- 
ities were out of date and needed modernization; a U.S. operational 
capability should be maintained as a deterrent; U.S. forces must be 
capable of operating in a toxic environment; an increased RDTE program 
directed to qualitative operational requirements was needed, and the 
Service Chiefs should be requested to identify qualitative operational 
requirements. a x 

In late October 1959, the Chief Chemical Officer was 'directed by the 
Chief of Army Research and Development to prepare an expanded five year 
program. : The DDR&E also revived. the Army's anticrop program which had 
been phased out in 1957 because of the decreased interest of the Air Force, 
the prime user. 

By the end o£ 1959, the Chemical Corps mission reached a height of 
emphasis unprecedented since WII. The military Services were submitting 
requirements for BW munitions, which included dissemination means, for 


artillery, missiles, drones, and other lesser weapon’systems. (See Annex 
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C, Research and Development). To further the emphasis the Secretary 

of Defense set up a Biological and Chemical Defense Planning Board, 

to establish program priorities and objectives. The Board had eminent 
scientists, engineers, and R&D managers from industry, academia, and 
government. In the report of June 1960, the board recommended, inter alia, 
major emphasis in the BW retaliatory and defensive programs. The DDR&E 
approved the recommendations in August 1960 and the Services were directed 
to increase their funding to attain identified BW/OW objectives. The 
cold war years of possible direct nuclear confrontetion (U.S. vs USSR) 

had been ameliorated by the Korean War which had been fought with conven- 
tional weapons, In about the same period, the Soviet Union was beginning 
limited harassment tactics, e.g., the elosing off of highway access to 
Berlin, resulting in the Berlin &irlift, The advent of limited war ‘and 
small scale conflict evoked a need for weapons which could assist in 
controlling conflict with minimum casualties. Controlled temporary 
incapaceitation, therefore, became an RDTE weapons objective, and CW and 
BW weapons offered the möst promising technical possibilities. The BW 
program was then shifted to emphasize incapacitation. 

In the summer of 1960, the CW/BW national policy of’ "preparedness for 
use at the discretion of President" which had been revised from "retaliation 
only" in March 1958 was revalidated, Congress became interested in CBR 
disarmament at about the same time and the -Senate Subeommittee on Disarmament 
held hearings and published a report (See Annex B). Stimulated by this 
initiative, the Department of Defense onducted extensive studies through 


1961, concluding that for the "time periods 1962-65 and 1965-70 no single 
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inspection procedure or combination of procedures were available that would 
offer a high level of assurance against militarily significant violation 
of BW arms limitations;" and that "there was no inspection procedure that 


would insure against clandestine use of these weapons." 


An immediate wajor Defense tbrust of the Kennedy Administration was a 

reassessment of BW/CW. In May 1961, the Secretary of Defense asked 

that the JC$: evaluate the potentialities of BW/CW, considering all 
possible applications; prepare a costed plan for development of an adequate 
BW/CW deterrent capability. This project was Number 112 of about 150 which 
the new Defense leaders were emphasizing. The JCS, using primarily the 
August 1960 EN. the Defense Biological Planning Board and an Army 
Chemical Corps special submission, sent their study to Secretary of Defense 


McNamara in early June, accepting the Board's basic findings and generally 


supported additional emphasis. The JCS estimated that the cost for obtaining 


Secretary of Defense McNamara's conplete spectrum BW/CW capability was about 


4 billion dollars, 


The Acceleration Plans 


Within OSD, the JcS study was ‚referred to the Director of Defense 
Research and Engineering for review prior to submission to the ‘Secretary of 
Defense, The DDRE.made a finite review of the JCS recommendations. 
Overall, he strongly coneurred in the JCS view that these weapons had 
great potential; however, he felt that they could be considered operational 
only in the most limited sense and that the task of measuring their impact 
accurately still had to be done. The DDR&E recommended that his office, 


in cooperation with the JCS, come up with a phased approach £or achieving 


the required capabilities., 
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Tie Serretäaty of Defkuse accepted the J6S Feccimieidatiche as mbdiried 
by the DDRE änd in Jüly 1961; & Dob task group titted, "Brojeck 112 
Workiig Group uas set üp by ehe DÜRE; wich Joint Staff änd Service 
representatives. They then prepared & compreliäisive plat for exerution 
which was submitted in September 1961 to DDRE; The 'plaü lald out precise 
tasks, target dates änd assigried action. The ldck of adequate field 
testing was also highlighted with the reconmendation thät a Joint Task 
Force (similar to the nuciear testing Jolnt Task Force) be estäblished 
under JCS control, which wouid condütt Service tests. Overall, the project 
resulted in large increases in U.S. Army BW progtans, since the Army 
Chemical Corps was responsible for condueting BW agent research for. ail 
military Services. 

Reorganization of Chemical Corps Functions : 

The Army Chief Chemical Officer was notified by the Office of the Deputy 
Chief of'Staf£ for Logistics (DCSLÖG) on i4' November 1961, thet he was 
responsible for carrying out the major"portion of Army Project 112 actions. 
At this juneture, the Chief Chemical Officer was ünder the direct juris- 
diction of the DCSLOG with technical channels to öther General and Special 
Staff elements of the Army, notably the Arny Chief of Research änd Development 
Where the primary Army focai point for Project 112 was located. The Assistant 
Chief Chemical Officer for BW (established in 1953) was shörtlived And häd 
been abolished in 1954 when the new Chief Chemical Officer realigned the 
Chemical Corps to the traditional £unctionsi" äpproach. With modest- changes, 


it remained that way through 1961. 
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In 1962, the Army had a major reorganization which abolished the Chiefs 
of Technical Services to include the Chief Chemical Officer, His technical 
operating functions were integrated into the newly formed Munitions Command 
of the Army Materiel Command. Selected non-technical staff functions were 
assigned to a new office within the Office of the Deputy Chief of Staff for 
Operations (DCSOPS), with the Chief Chemical Officer as its Director, 
initially with a staff of 70. Within the Munitions Command, the BW program 
subsequently was centered at Fort Detrick which had operational control of 


BW production activities ät Pine Bluff Arsenal. In 1962, BW testing was 


"assigned to a separate Testing and Evaluation Command. 


Program Accomplishments 

The BW program in 1962 reflected the objectives established by Projeet 
112. An anticrop weapons system.for the Air Force resumed in 1962 with the 
production of agent. Within the increased program, $20.1 million was approved 
for modification and expansion of the production facilities at. Pine Bluff 
Arsenal. The development of vaccines for Q fever and Tularemia enabled 
development work on Q fever and tularemia to proceed to standardization as 
BW agents. $2.3 million was authorized for procurement of broad spectrum 
antibiotics for BW casualties, 

Deseret Test Center 

Asa resutt of Project 112, the Army activated a BW/CHW testing organi- 
zation in May 1962. Deseret Test Center (DIC) was established at Fort i 
Douglas in.Salt Lake City, Utah. It was "authorized 227 military and civilian 
personnel and was jointly staffed and supported by the Arny, Navy, Air 


Force, and Marine Corps. Liaison was maintained with the US Public Health 
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Service, Its mission, organization, and functions were approved by the 
"Secretary of Defense. DIC-was to coordinate the requirements for, plan, 
conduct, and evaluate testing of biological (and chemical) weapons and 
defense systems. While reporting through the Ay Chief Chemical Officer 
and Aray Chief of Staff, DIC had to obtain approval of the JCS for conduct 
of tests, to include materiel, personnel, and funds. In addition, review 
and approval by OSD (DDR&E) and.the President (President's Scientific 
Advisory Comittee (PSAC)) were required. The Secretary of the Aray 

also participated since he submitted the proposed test programs to the 
Secretary of Defense on a parallel basis with the Army Chief of Staff 
submissions to the JCS. For example, on 21 August 1962, the Secretary 

of the Army provided recommendations with supporting detailed rationale 
for the DIC tests. Coupled with the Deputy Secretary of Defense approval 
of only part of the tests, these docwments demonstrate the extreme care 
taken to assure the ultimate in safety, the highest level of review and 
approval, and appropriate government coordination. These reviews of proposed 
BW/CW tests focused on the need to place governmental controls on any 
experiment that could have adverse effects onthe environment; and 
precipitated a statement on national policy on 17 April 1963. This state- 
ment required that the President give prior-approval for any scientific 

or technological experiments which might have protracted effects on the 
physical or biological environment. OSD implemented this'policy on 30 3 
April 1963 by issuing a DOD Instruetior titled, "Large Scale Scientific 

or Technological Experiments," which spelled out precise controlling 


procedures, ! 
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Chapter 6 
Adaptation of the BW Program to Counterinsurgencies — 


The Vietnam War Years (1963-68) (U) 


Technical Programs 
Throughout the Vietnam War, the BW program was guided essentially by 


the requirements delineated in Project 112. 

The overall emphasis in Defense prograus during this perlod was on 
supporting the Vietnam War and the BW program was limited accordingly. The 
primary retaliatory BW efforts were directed toward meeting Production 
requirements of antipersonnel and anticrop agents. Production facilities 
at Pine Bluff Arsenal were completed and between 1964 and 1967, the plant 
produced several different BW agents. Varlous types of BW munition hardware 
were delivered to Pine Bluff Arsenal, filled, and stored there. These 
munitions were never shipped anywhere, except for test purposes. Production 
of anticrop agent was accelerated in 1963 and continued until August 969. 
Aaticrop agent cultivating methods, originally developed at Fort Detrick, 


were subsequently refined under a contract beginning in 1963. The agent 


“ was subsequently produced . and delivered to Fort: Detrick' at'the termina- 


tion of the contract in June 1966. 
Chemical Herbicides 

Based on the special scientific advisory EFEOFtE of the OSD Advanced 
Research Projects Agency to South Vietnam and supported. by special funds 
provided by then, the United States Army and Air Force were requested to 
conduct chemical herbicide A experiments in South Vietnam. The purpose 
was to determine their operational suitability for defoliation of Jungle 
vegetation to prevent ambush along key travel routes, and for destruction of 
field crops grown by the insurgents in remote areas. The technical work 


» 
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on the herbicidas and dissemination devices was done by Fort Detrick personnel 
and the US Air Force provided aircraft and pilot support. These actions were 
not BW but some confusion resulted because Fort Detrick carried out the RDTE 
activities as a part of their overall scientific program. Subsequent U.S. 
introduction of herbicides operationally in 1963 and rapid increase in their 
use until termination in 1970, resulted in North Vietnamese accusations that 
the U.S, was using CW and Even BW. The impact of these, actions on che US. 


ban of BW in 1969 are treated in detail in Chapter 7. 


Incapacitating EW Agents 
In 1964 RDTE on enterotoxins from bacteria of the Staphylococcus group, 


which causes severe short term incapaeitation. (known as food or ptomaine 


poisoning), had progressed to she: point where development of weapon systems, 
appeared feasible. As a result, work on this potential agent was accelerated. 


Enterotoxins are not Living BICEOSZBRBLEnE and are not contagious in any way. 


They are complex chemical Aubstancen produced by microorganisms which can not 


be veacily synthesized chemically; "and ‚were included in the Fort Detrick BW 


program as a matter of scientific ‚Seonomg, much like the chemical herbicides 


were part of the BW antterop program. Stanhyloeoecal enterotoxins were 


particularly attractive as agents because much less enterotoxin is Pre 
to produce incapacitation as compared to standard CW' agents. President 


Nixon's statement in November 1969 did not specifically ban biological toxins 


and extensive discussion ensued on whecher to include toxins in the U.S. 


declaration. "The inelusion o£. toxins in _ ‚Dans occurred in February 970 


and alı Sraphyloeoecel, ERTSTBEOEIR work stopped. „The details of BED, 


production, human volunteer ‚testing, and Field testing are in Annexes G, D, 


E and K. 


Some living mieroorganisms, such as Q fever and VEE, were also considered 


but were not as desirable as toxins because o£ the eoncern about possible 
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spread, the predictability of effects on the target population, and available 
knowledge about their long term effects on the environment. Other associated 
programs were also carried out and are described in the annexes listed above. 
No serious consideration was given to their use in the Vietnam War although 
hypothetical analyses were made to assess their potential. 
Defensive Programs ö 

Defensive BW developments in this period emphasized rapid detection 
systems, extension of available vaccines and improved therapy and prophylaxis. 
Also, a test was conducted to determine the vulnerability of personnel in 
an urban subway system to covert BW attack. A series of trials were conducted 
in three major north-south subway lines in mid-Manhattan, New York City, in 
June 1966. A harmless simulant biological agent (BG) was disseminated 
within the subway tubes and from the street into the subway stations. The 
simulant data when translated into equivalent covert attacks with 
pathogenic agents during peak traffic periods indicated that large numbers 
of people could be exposed to infectious doses. With the need for increasing | 
money to support the U.S. Army's increased involvement in the Vietnam War | 
and the mounting efforts in the United Nations (UN) to achieve some type | 
of disarmament ner eanene in CW/BW, the funding support of Army BW programs 
gradualiy dropped from $38 million in FY 66 to $31 million in FY 69 when 
President Nixon banned us. BW weapons. In FY 73, when the Army biological 


defense program had stabilized, the amount had dropped to $11.8 million. 
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Chapter 7 


Disarmament and Phase Down (1969-72) (U) 


Presidential Ban of BW 

On 25 November 1969, President Nixon announced a major policy decision 
on the United States chentesl and blologieal warfare program. With respect 
to CW, he renounced the first use of lethal and incapacitating chemicals 
and he stated that he would resubmit the Geneva Protocol to the U.S. Senate 
£or ratification. With regard to the BW program, President’ Nixon renounced 
the use of lethal bacterfologieal ‚(biological) agents and weapons and all 
other methods of biological warfare, "and he directed the Defense Department 
to make Hakomandarlons for the disposal of existing au weapons. He further 
stated that the 0.S. would confine its biological research to defensive 2 
measures such as imsnigstion and safety measures. Questions remained, how- 
ever, on whether the policy applied to biological toxins. On 14 February 
1970, a White House announceuent extended the policy to biological toxins is 
regardless of their means of production. 

The Presidential announcement was culminated by several major reviews 
of U.S. policy concerning chemical and biological warfare by national security 
experts. However, as indicated in Chapter 6, the origin of the policy 
change dates from eriticism of VS. application of chemical herbicides and 
riot control agents in the Vietnam War beginning in the mid-60's. In addition, 
studies o£ a coordinated U.S. policy on BW and CW were initiated by the Defense 
Department and the State Department in October 1963. These studies continued 
into 1965. On 5 December 1966, the General Assembly of the United Nations 


passed a resolution for all States to observe the principles of the Geneva 
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Protocol of 1925. In December 1966, a recommendation was made that the 
United States should announce a policy of "no first use" of biological 
weapons but no action was taken. 
United Nations Disarmanent Efforts 

International attention on chemical warfare was heightened in January 
1967 by the reported use of toxic material in the Yemen Civil War. The effec- 
tiveness of the Geneva Protocol was questioned and there was considerable debate 
at the United Nations on the necessity to develop new instruments to extend the 
Geneva Protocol. A case was made by the United Kingdom to separate BW and CW 
to facilitate disarmament progress in this area. In 1968, the Eighteen-Nation 
Committee on Disarmament (ENCD) recommended that the Secretary General appolnt 
a group of experts to examine the dangers to mankind represented by employment 
of CW and BW. The group was subsequently appointed following a UN General 
Assembly resolution to this effect on 20 December 1968. They met in February, 
April and June and submitted their report to the Secretary General of the UN 
in late June 1969. In July 1969, the Secretary General accepted the report 
and urged a halt to the development, production and stockpiling of all CW and 
BW.agents and proposed elimination from the stockpile. He also appealed to 
all States to accede to the Geneva Protocol and to apply its provisions to 
all chemical and biological warfare agents. In November 1969, the World 
Healch Organization submitted a separate report to the UN on the health 
aspects of chemical and biological weapons. Both reports emphasized the 
unpredictability, risk in, and lack of control of BW in a major military 
employment. At the m, there was general agreement that no new instrument 


other than the Geneva Protocol was needed to preclude the use of CB weapons 
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but that a new agreement would be needed to prohibit their development, 
production, and stockpiling. 

The UK continued to push for a separation of CW and EW and on 10 July 
1969, they submitted to the Conference of the Committee on Disarmament (CCD)* 
a draft Convention for the prohibition of the development, production and 
stockpiling of bacteriological (biological) and toxin weapons. (The UK 
draft was revised to include toxins at the suggestion of the U.S. and was 
resubmitted on 18 August 1970.) The'USSR submitted a competing disarmament 
Convention encompassing CH and BW to the UN'General’Assembly in September 1969. 
It. was in this framework of internätional debate that President Nixon made 
his preemptive annöuncement of unilateral zw disarmament by the United States. 

United States ’Demilitarization Program . 

In preparation for"the President's announcement, the Department of the 
Army in August 1969, was directed to immediately cease all produetion of toxins 
and biological: agents and filling of dissemination devices. Guidelines for 
Bu demilitarization plans were formulated and plans were initiated for disposal 
o£ all’ antipersonnel agents and munitions’at Pine Bluff Arsenal and all anti- 
erop material ät Fort Detrick, Rocky Mountain Arsenal and Beale Air Force Base. 
The plans emphasized operational safety and control, total accountability 
for all materiel, and absolute verification o£ destruction in the form of 
incontrovertible data. The plans were reviewed extensively by Army experts 
and by vs. Departments o£ Health, Education and Welfare; Interior; Agriculture; 
the Environmental, Protection Agency; and appropriate state and local ur 


officials. Accompanying environmental impact statements were filed with the 


President's Council on Environmental Quality. 


*0n 26 Aug 1969, the Eighteen Nation Committee on Disarmament was renamed 


"The Committee on Disarmanent (CD)" to reflect expansion of its membership. 
The name of the conference was changed accordingly. 
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Total destruction of DOD antipersonnel BW stocks and munitions was 
accomplished between 10 May 1971 and 1 May 1972. The facilities at Pine 
Bluff Arsenal were completely decontaminated and turned over to the Food 
and Drug Administration to become the National Center for Toxicological 
Research. Total destruction of DOD anticrop agents and decontamination 
of facilities at the three storage points was accomplished between 19 
April 1971 and 15 February 1973. 

The offensive BW experimental program was also temminated in 1969 
with a complete inventory of all EN materiel at Fort Detrick and Dugway 
Proving Ground and destruction of all items except those esaential to 
defensive BW research. The BW production facilities were decontaminated 
and assigned to the Army Health Services Command pending formal transfer 
to the National Cancer Institute (NCI). The NCI has performed work through 
a contractor at the former biological laboratories since 1972 under an 
interim agreement; final transfer should be completed in 1977. Finally, 

BW defense program management and operations were transferred to Edgewood 
Arsenal. Details of the BW demilitarization program are contained in Annex L. 
Biological Warfare Convention and Geneva Protocol 

In March 1971, while the U,S. BW demilitarization program was in progress, 
the East and West stalemate regarding separation of BW and. CW weapons was 
broken and a mutually acceptable draft convention applied to BW alone was 
submitted to the General Assembly. The convention was approved by the Assembly 
in December, signed in Washington, London, and Moscow on 10 April 1972. 
Ratification by the U,S. Senate was delayed by their consideration of the 
Geneva Protocol and the question of adding herbicides and riot control agents 
to the definition of CW agents. 

The question was resolved by President Fort in the latter part of 1974 
when the Administration renounted as a matter of policy the first use of 
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of riot control agents and herbicides In wer except under specific 
conditions of defense to seve lives. The Senate approved both the 
Protocol and the Convention on 16 December 1974 and President Ford 


signed documents of ratificatian on 22 January 1975. 
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Chapter 83 
The Bioiogical Defense Research Program (1973-77) 
Program Realignrient 

Since the Presider:’s ban on offensive Bi! in November 1969 (extended 
by the ban on biological toxins in February 1970), the Army has confined 
its BW. technical program to demilitarization and to defensive development 
involving physical protection and’medical procedures. The demilitarization 
prograns have been discussed in the previous chapter and elaborated in 
Annex L. 

On 1 April 1972, Fort Detrick was transferred from the U,S. Army Materlel 
Command (AMC) to the Office of The Surgeon General. As a result of the 
shift in owmership of Fort Detrick, the Analytical Science Office and the 
Biological Defense Materiel Division-were transferred from Fort Detrick to 
Edgewood Arsenal, Maryland. On 1 July 1973, Fort Detrick and the U.S. Arny 
Garrison was reassigned to the U.S. Army Health Services Command also under 


The Surgeon General. Civilian personnel, equipment and facilities of the ___ 


Plant Sciences Directorate of Ft Detrick were transferred to the U.S. Depart- 
ment of Agriculture to continue the work on defense technology against crop 
disease in accordance with a PSAC' recommendation. 

The U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID)* 
located at Fort Detrick is the center of the Amy's program on the medical 
aspects of BW defense. The physical defense program is conducted by the 
Biological Defense Group, with approximately forty personnel, assigned to 


the Directorate of Development and Engineering 'at Edgewood Arsenal. Field 


‚test support of the Edgewood Arsenal effort is provided by Dugway Proving 


Ground. . Under an RDTE Project (Technical Assessment of Foreign Biological 
Threat), Dugway Proving Ground has the mission of examining the T.S. and 


its Armed Forces’ wulnerability to biological attack. This function is 


‚*Approximately 461 assigned personnel. 
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assigned to a total of seven analysts in the Studies Division who examine 
avallable intelligence reports, current laboratory research, and results of 
vulnerability testing ke overali assessment of these activities. 
Vulnerabilttr assessments normally involve study and evaluation ratuei zhan 
laboratory R&D; however, simulant tests may be conducted when additional 
basic data is required. ö 

Funding for the total RDTE effort has varied from $10.2 million in 
FY 73 to $14.4 million in FY 76. Most of the funds (approximetely 65% 
of $14.1 million in FY 77) have been applied to The Surgeon General's 
medical defense ‚programs. 

Physical Defense Program 

The Biological Defense Group has responsibility for basic research and 
development of biological detection and älarn-devices, development of high 
volume aerosol sanpling "and. collection equipment, as well as development a 
and evaluation o£ devices, systens, methods, and protocols for physical 
protection and decontamination. The major thrust of the physical defense 
icgren during-the 1972 to 1976 time frame has been towards the end item 


development of’a Biological Detection and Warning System for the fieid Aray. 


The current program for basic research on biological detection has 


emphasized studies on remote detection concepts. This research has - 


consisted:of theoretical analyses of the feasibility for detecting micero- Eu 
biological aerosol clouds in the atmosphere area 'scanning methods. No ” 


experimental studies have yet been conducted. z .. 


The hardware development program was’accompanied and supported by zn 


active program of system analysis to provide a logical basis‘.for the 
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establishment of performance characteristics for the proposed systens. 
Studies included threat analysis, target analysis, field alarm array studies 
and the impact of detector arrays on casualty reduction, system logic 


studies, aid related concept of use stulies lezding to a better definition 


"of system requirements. Coupled with the detector development was the 


parallel development of a large volume field sampler which would be 


.triggered by an alarm to collect a sample. 


Exploratory development of biological agent decontamination continued 


"thfoughout the 1972-77 period. A contract package was prepared for the 


exploratory development of a decontamination system for biological contaminated 
personnel, equipment, and enclosures. This would be a four year: technical 
effort planned for FY77 through FY80. 
Basic research in this area is directed at evaluating the concept of 
decontaminating microbiological aerosols with a counter-aerosol of a chemical 
disinfectant such as lactic acid. 

In the area of physical protection, peripheral leakage tests on 
two new mask Senken will be conplated, and evaluation of the leakage 
characteristics and performance of individual and collective protection . 
equipment under development for the Arıy will be continued. 

Medical Research Program 

The objective of the medical research program is the development of an 

effective, integrated medical defense against biological weapons and highly 


infectious agents. New and classical "echniques in virology, immunology, 


and pathology are employed to develop methods for the early diagnosis, 


prevention and/or treatment of biological agent casualties, and rapid 
laboratory identification of BW agents as well as other extremely infeetious 


diseases of importance in military operations. A major effort-cf research 
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is the development, production and stockpiling of vaccines that can be used 
by US military troops deployed anywhere in the world against known and 
potential BW agents. The only national resource for vaccine development 
of any wagnitude for the US Armed Services, Merrill National Laboratories, 
is utiliZed for mass production of tandidate vaccines. This multifacet&d” 
program utilizes the most efficient methods and technology for prevention 
and treatment, aerosol immunization, diagnosis, and vaccine production for 


EW agents and other militarily Important highly infectious diseases. 
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FOR RELEASE AT P,., EST, JANUARY 3, 1946 


x 


BIOHOGIGAL. WARFARE 


* „ REPORT TO THE SECRETARY OF WAR BY MR. GEORGE W. MERCK, 
SPECIAL CONSULTANT FOR BIOLOGICAL WARFARE 


Note to the Editors: Intelligence reports of investigation conäucted by 
Military Intelligence agencies in Japan after the occupation and receiveäü 
there after Mr. Merck had prenared his report to the Secrevary of War show 
that Japan had made definite progress in. biological warfaere. From these 
investigätions it Is known that the Japanese Army fosterei offensive de- 
velopments in this field from 1936 until: as late as 1915. 


Intensive efforts were expanded by Japanese military men toward 
forging biologiesl agents into practical weepons of offensive warfare, 
Modifications of various weapons developed throush research in their 
laborstories were fieldtested at Army proving grounds where field eweri- 
ments were also conducted in the use of bacteria for purposes of sabotage. 
These efforts were pursued with energy and ingenuity. While definite ® 


- progress was made, the Japanese had not at the time the war endeä reached 


a position whereby these offensive projects could have been placed in 
operational use. . i N 


There is no evidence that the enemy ever. resorted to this means of 
warfare. Whether the. Japanese Army could have nerfected these weapons in 
time and would have eventually used them had the war continued is of course 
not known. However; defenses against biological warfare..were the subject 
of an active research, and development program in this cquntry... 


This report, sets fortk the combined efforts of Anerican scientists and 
industry working with the armed forces and in cooperation with similar 
agencies in the.United Kingdom end Canada to develop defenses to enemy 
attacks by biological. warfare, : 

While the military develonmenis cannot be disciosed in the interest of 
national security tke research cunto.vuteä sigwiricant knowledge. to wuat 
was elready known concerning the control of diseases affecting humans, 
animals and plents. Arrangements have been made whereby this information 
of value to humanity as a whole will Te aveilebie to whe publie from 
le for tke werk. 5 will be accompiished throush 
reports before srientific bodies, uslication ir selertirtie Jourzels and 
other means by which auvances ir science end medicine are aisseminateä in 
pescetime, 
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enüs not only on tns 
eneiy buv also on ihe 
all eventuslities, This 


Tne m 
wespons Wi 
sharoushn 
besic miliierv doctrine wa; 
agsinst the Axis. 


tyve u! warfare that mizht have been employed in Worlä War IT -a 
Potential avenue of attack by our ensmies - was biological warfare. 
Biologieal warfare may be defined as the use of bacteria, Tungi, ses, 
rickettsies, anä toxic agents from living crganisas (es disvinguished 
Trom synthetic chezicals used as gases or woisen) to produce death ar 
&isesse in men, animals, or plants. This Type of warfare was not unknaom 
in World War I, aithougk it was employed only on a very limited scale. 
"here is ircontrovertible evidence, Tor example, that in 1915 Germen agents 
inoculsted horses and cattle leaving United States ports for shipment to 
the Allies with disease-producing bacteria. 


In the years between World Wer I and World War II a general interest 
in the possibilities of biological warfare was naintained by scientists 
end military men in meny countries, änd many came to believe that this 
type of warfare was possibie or even proba in the future. As the 
inter-wer period drew to a close, opinion in the United States as to i 
possibility of biological warfare was by no means united, but comren pruderse 
dietatel to those responsible for the nation's defense that tkey give ä 
serious censiäeration to the possible dangers in this field. The cowısei 
0? those alert to the possible danger was formally brought to the attentior' 
of the War Department in the fall of 19h2, whereupon Secretary Stinson 
promptiy requested the National Academy of Sciences to appoint a cecmrivses 
to make a complete survey of the current situation and oT future pos- . 
sibilities. " 


After carefut study, this committee - knom as the WBC committee - 
drew the conelusion in its report of Februery 1942 that biological warfare 
was distinctly feasible and urged that appropriate steps be taken for 
defense agaiust its use. The report stateä in part: 


"The.value of biclogical warfere will 

be a debatatle question until it has 

teen cleariy proven or Aisproren by ex- 

perience. The wide assunption is that 

any methoä which appears to offer adventages 
2-0... to a nation at war wili be vigorous!y 

employeä by that natior. Tuere is dui one 

logiesl course to pursue, nacely, to study 

the possibilities of such warfare from 

every angle, make every preparation for 

reducing its effectivene: and thereby N 

reduce the likelihes? a2 its use," 
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zetary Stimson recommended to 
wlvilien agency to take full 
charge of all sspects of biolopi. Ügon the approval of tha 
President, the War’ Research Service wivh Dr. George W. Merck as Director 
was organized in the summer o? 1942 and was attached to the Federal 
Security Agsucy. In the Interests of efficiency, economy, and secre :y. 
War Research Service remained a small srganization. It served primarily 
as coordinating agency and drew on the facilities, personnel , and exX- 
perience already existing in the Government and private institutions. Its 
recommendations were implemented by orders end directives issued by the 
various branches of the Armed Services, particularly the Medical Services 
of the Army and the Navy and the Chemical Warfare Service of the Army. Ap- 
propriate lisaison was maintained with the Armed Services, the U.S. Public 
Health Service, the Department of Agriculture, and the Department of the 
Interior. Intelligence was obtained from the Army, the Office of Naval 
Intelligence; and. public relations matters were handleil in cooperation 
with the Bureau of Public Relations of the War Department, the Office of 
Wer Information, and the Office of Censorship. A Committee of prominent 
scientists — knom as the ABC Committee -- was set up by the Nationel 
"Academy of Sciences and the National Research Council to advise War 
Research Service on its special research problens. 


The exchange of information on this subject which had been inaugurated 
some months before with'the United Kingdom and Canada was continued and 
provision wes made for the interchange of tiological warfare personnel 
between the three, couhtries. ; - . 


The first major task undertaken by War Research Service was the de- 
velopment of defensiye mersures' against possible biological. wvarfere .attack. 
Measures were taken in cooyeration with the Armed Services to protect 
the supply of water, food, anä milk on the mainland; in Hawaii, the 
a Area, perticulerly the Canal Zone; and finally all overseas 


An extensive program for the collection of intelligence on biological “ 
werfare was established, making use of the intelligence collection agencies 
of the Armed Forces, the 0SS, and the FBI, and arrangements were made io 
send specially trained intelligence officers into operationäl areas to 
stimulate ‚the cöllection of intelligence on biological warfare. a 


The major achievement of War Research Service, however, was the 
organization of a program of research and development to extend the 
boundaries of knowledge concerning the use of pathogenic agents as a weanon 
of war and the means of protection against possible enemy use of these 
agents." ALL known patkogenic agents were subjected to thorough study and 
sereening by scientists of the highess competence in their respective 
fields to determine the possibilities of such agents being used by the 
enemy. Those Gisease-producing zgents which sesmed to offer some promise 
were assigneä to various university and private resesrch laboratories for 


ee ur ber Det} nerties, neans of 
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hat exhaustive investigations 
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In November 1912 Kar Resesrch Service reqnesten. the Chemical Warfar+ 
Service o? the Arm vo prepare to assume responsibility for a larger scale 
research and development program involvinz the construction end cpgretion 
u? specisliy designed leboratories and pilot plants. The site chosen for 
ihese facilities was at Camp Detrick, Frederick, Maryland, where con- 
struction was begun in April 1543. When these facilities were put into 
operstion, research projects which had been developed under sponsorship of 
Wer Research Service were turneä over the Chemical. Warfare Service for 
Zurther development at Camp Detrick. War Research Service eontinued to 
axereise general supervision over the entire fielä and continued to sponsor 
Tundamental. research studies iu universities and private institutions anä 
to heip secure scientific personnel and equipment for the Camp. Detrick 
operations. P $ 


in Decenber 1942, the Office of Strategic Service reported to the 
jcint Chiefs of Staff that there were some indications that the Germans 
might be planning to use biological warfare agents. While the evidence ' 
that the Germens might use such agents was inconclusive, there was con- 
siderable concrete information available from work which had been carricä 
on in the United States, the United Kingdon and Canada that attack by 
biologicel agents was Tessible. Accordingly, it was decideä in Jenuary 
19,4 to step up all work in this field, particularly in terms of he 
protection of troops against possible enemy use of these weapons, and te 
trensfer a large part of the responsibility for the biological warfare 
program to the War Department. The complete transfer was accomplished by 
direction of the President in June 1954 when the Chemical Warfare Service 
wes made responsible for the program in the Wer Department with the 
cooperation of the Office of the Surgeon General'on certain important 
defensive nhases. The Navy Department continueä to make important 
eontributions to the program and continueä to work in close collaberaticn 
with the War Department in this field. The research and development 
progran was greatly accelerated, although it was direeted that no 
biclogical warfere agents should be produced in quantity without specific 
approvel of the Secretary of War. In fact, no large stocks of these 
agents have ever been accumulated,. 

Uvon essumption of the War Department of full responsibility in this 
Zielä, the Seeretary of War appointeä the Director of War Research Service as 


his Special Consultant on Biolcgicai Warfare and esteblished The Unitei Stetes 


groups concerned with biological warfare. This Committee was compased ct 
representatives of the Chemical Warfare Service, the Office of the Surzson 


Generel, 
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its development, the Specisl Projects’ Division of 
Service of thaArmy, which carrieä the main 

for the program after June 194&, had a total personnel, 

2 shich some 2300 were Army personnel, nearly 10C0 Navy, anü 
nearly 100 ilan. The projects carried on by the Special Projects 
‚Division at its four instellations were combined operations -——- with Army, 
Navy, and civilien Personnel working together in the closest cooperation. 
They workeä under high pressure and the strictest secrecey. Their achieve- 
ments have been most remarkable. E 


responsibii 
earıy 390°, 


The first installation, established by the Special Projects Division 
in April 19%3 was the parent research and pilot plant center in Maryland; 
the second, Field testing facilities established in the summer of 1943 in 
Mississipnz; the third a plant designed for the investigation of larger 
scale production acquired early in 1944 in Indiana; and the fourth field 
testing facilities established in the summer ST 1944 in Utah. Those 
installstions were unique in many respects requiring, as they did, speciel 
‚designing to meet the completely new problems under investigation. The 
need for great precision anä rigid safety requirements created many complex 
engineering problems. Special equipment had to be designed, constructed, 
end installed to handle processes never before exploited and on a scale of 
operation never before undertaken. e 


. While it is not possible to reveal at this time the specific agents 
‚on which intensive work'was done at 'those installatiors, the general nature 
of the problem and the type of information that was obtained in this fielä 
can now be told. It should be emphssized that while the main objective in 
all these endeavors was to develop methods for defending ourselves against 

possible enemy use of blological warfare agents, it was necessary to in-. 
 vestigate offensiye possibilities in order to leern what measures could be 
used for defense.' It was equelly zlear that the possibility of retaliation 
in kird could not be disregerdeä in the eyent such agents were used against 
us. Accordingly,.the problems of offense and defense were closely inter- 
"linked in ali the iuvestigeations conducted. This is implicit in the dis- 
cussion which follows. ; 


A wide variety of agents pathogenic for man, animals, and plants was; 
considered, zents selected for erhaustive investigstion were mede 3: 
virulent as possible, produced in specially selected culture media and under 
optimm cordäitions for growth, and tested for disease producing power on 
animels or visnts. Intensive .investigetions were conducted on many aspects 
of this fielä, including studies of how weil various organisus of hizh 
disesse-vroducing power would retain tkeir virulence end how long they would 
remain alive under lifferent storsge' conditions; viological, physical, and 
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legs: Extensive studies or eeeicat and chemicei agents which“ 
have been’ used in attacking o®t-erops resulted’in certsin Jdis- 
„overies which will unäoubtedly prove of great value to agrieuiture, 


Studies were made of methoäs and means Ty which biclogicsl werfare 
agents might be employed against us. This involved not only the prrfection 
of antisabotege measures —- information on’which was made available to 
appropriate civilian and military authorities —- but elsö studies of the 
various types of munitions that might be employeä for the disseminstion of 
tiological warfare agents. A strong intelligence program was instituted 
„“hich operated very effectiveiy in all thesters of operation with the 
result that a thorough knowledge of German activities in this fielä was also 
obtained. Similar investigations of Japanese activities (are now being) were 
eonäucted. When these investigations are completed it will be possible to 
evaluate fully the work carried on in this field by our enemies. All 
evidence to date indicates that the Axis powers were behind the Wnited 
States, the United Kingdom and Canada in their work on biological .warfare. 
It is also knom that after early 19b2 Germany obtained no information 
soncerning United States activity in biological warfare, and that no 
serious leaks of information on this subject occured in this country. The 
intelligent and whole-hearted cooperation of the press and radio of the 
nation, working in conjunetion with the Office of Censorship, helped very 
materially in this regard. 


In all work on’ biological warfare carried on in the United States, 
extreme care was taken to protect the participating personnel from in- 
fection. Many new techniques were devised to prevent infection and proveä 
highly successful. Hospitals and dispensaries were maintained at ei 
installations, staffed with both Arıy and Navy personnel and well eguipreä 
"to treat accidental infections. As the result of the extragrdinary 
precautions taken, there occured only sixty cases .of proven infection 
eaused by accidental exposure to virulent biologicel warfere agents which 
vequireä trestment. Fifty-two of these recovered completely; cf the eignt 
cases remaining, all are recovering satisfactorily. There were, in 
addition to the sixty proven cases, 159 accidental exposures to agen“s of 
unknown concentrations. All but one of these received prompt treatment and 
aid not develop any infection. In one. instance, the individual did not 
report exposure, develoned the disease, nut Trecorered after tresinens. 


Obviously none 0? these cases were brought about intentionally, and 


were not, therefore, "controlleä" experiments, but in any event certein 
valuable information was obtained from their treatment, particularly with 
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zegarä ta new antibloticz, ch . and immunizing pre- 
cadurez, which, but for thos sdentel infeetion, cauld 
otherwise have been. Lesten only c on animals. Considering the variety or 
higkly »athogenie agents handled, the scale of operations empioyed, and 
the relatively large number of vecple involved, the safety recorä of our 
biologie.) .„.rfarce progrem is truly resuiiable 


The activities of the United States in the field of biological warfare, 
undertaken under the good of necessity and aimed primarily toward securing 
for this netion and its troops in the field adequate protection against the 
possible use by our enemies of biological warfare agents, were carried on 
with that teamwork which has characterizeä „oa many of our efforts in war- 
time. The branches of the Army and Navy, many civilien scientists, 
university and private research institutions, and several Departments of 
the Government all worked together to the common end. This was a matter 
of great urgeney, and many of the problens were unique and most complex. 
The objective was attained;. adequate defenses against a potentieliy 
dengercus method of warfare were devised, the possibility of surprise 
from this auarter was forestalled. Apart from the military objectives 
attained, however, much information of great iasting value for human 
welfere was obtained. Unique facilities were established for research 
and experinentation on pathogenic agents on a scale never before possible, 
These facilities will be of'irestimable value to future military and 
ceivilian biological investigations. In general terms, tkese were some of 
tke more important accomplishments of the program: 


1.. Development of methods and facilities for the mass production 
of microorganisms and their ‚products. x 

2. Development of methods for the rapid and accurate NEL 
of zinute quantities of 'disease-producing agents. 


" 3. Significant contributions to knowledge of the control of 
airborne dinease-proineing agents. . 


4... Production and isolation, for the first time, of a 
"rystelline bacterisl toxin, which has opened the wey for 'the preparation 
ct a more highly purified immunizing voxoid. \ 

5. Development and produetion of an effective toxold In 
sufficeient quantities 30 protect large scale operations should this be 
necessary. 


6. "Significant ‚contributions to knowledge concerring the development 
of immunity in human 'beings and animals against certain infectious üiseases. 


T». Important advances in the treatment of certain infectious 


diseases of human beings and animals, and in the development of effective 
protective 'clothing and equipment. 
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wty of Laboratory proceäures, 


19. Informatien on the effects ct more than 1000 different chemical 
egents or living plants. 
11. Studies of the production end control of certein diseases of 
plants. “ „ 


Steps are being taken to pernit the release of such technical papers 
and reports by those who have been engeged in this field as may be published 
without endengering the national security. It is important that this be 
done, for much of the information develcped in the course of this under- 
taking will de of great value to public health, agriculture, industry, and 
the fundamental sciences, 


III 


While it is true that biological warfare is still in the realm of 
theory rather than fact, in the sense tnat it'has not actually been used 
in military operations, the findings of the United States in this field 
aiong witk the findings of groups engegeä in similar work in the United 
Kingdom and Canada have showm that this type 07 warfere cannot be discounted 
by those of? this netion who are connerned with the nationel security. Gur 
endeavors during the war provided means of derandirg the Lation against 
biological warfare in terms of its presently knom potentialities, and 
explored means of reteliation which right have been used, had such a course 
been necessary. Although remarkable achievements can be recorded, the 
metes end bounds of this type of warfare have by no means 'been completely 
measured. Work in this field, born af the necessity of war, cannot be 
ignored in time of pesce; it must be continued.on a sufficient scale to 
provide an adeqiiste defense. u 


It is important to note that, unlike the development of the etomic bomb 
and other secret weapons during the war, the development of agents for bio- 
logical warfare is possible in many countries, large and small, without 
vast expenäitures of money or the construction of huge production Zacilities. 
It is cleer that the development of biolcgical warfare could very well 
proceed in meny countries, perhaps under the guise of legitimate medical 


or bagterio2ogieat research. 
m. 


un En e - 
In whatever deliberations that vake place concerning the Implementation 
of? a iasting peace in the world, the potentialities of bioiogical wu.tare 


cannot safeiy be ignored. 


Kespectfully yours, 


GEORGE W. MERCK 
Consultant 
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Annex 2 


Congressionst" 


World War IT. The strict secrecy and urgency imposed during World 

War II (WII) on the BW program prohibited public knowledge and resulted in 
oniy eursory Congressional review. : However, key Congressional leaders were- 
kept generally aware of the program through Secretary of War Stimson and his 
consultant for BW, George W. Merck. At the end of WII, an official report 
(an unclassified version of Mr. Merck's secret report to the Secretary of 
War) was released and published. This report, entitled "Implications of 
Biological Warfare," was included in a volume of U, S, Scientific Atomic 

“ Energy Infomation transmitted to the "United Nations Atomic Energy Commission 
in June 1946 by Bernard M. Baruch, the United States Representative. Con- 
comultantiy, selective Bu work was authorized for publication in scientific 
joumals. -During the period 1946 to 1972 over 1,600 scientific papers , 


by Fort Detrick scientists were published in the open literature. 


Bost World War IT. During the period 1946 to 1952, infomation on 


the EW program “- provided to members ot the House Armed Services Committee 
and the Defense Subcommittee of the House Committee on Appropriations. 
Because of the classified nature of the discussions, a number of the portions 
of the hearings are not reflected in the Congressional records. In the 

1946 hearings the Chief Chemical Officer discussed the BN program in detail 
including accomplishments applicable to public health. In the hearings 
before the Defensa Subcomittee of the House Committee on Appropriations 

for 1951, Mr. George M. Mahon, Texas, Chaitman, reflected the view expressed 


at times by other Congressional members when he decried the "Change of our 


73 


policy last yexnr in makiug public rue auzk in Lrnlu cf iciogical werfare 


which we are unser 


zumenz 0I 


‚Lense Is 


now making puhlic the amsunts of meney whieh we are spendins for biologicai 


"warfare.or that we spend money for auch purposes” e.. IT do not see that 
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Post Korean War. In hearings before the Defense Subcommittee of the 
House Committee or Appropriations for 1953, the record shows the need 
for an inczessed funding level to pay for new biological' laboratories that 
were scheduled to begin operarions in 1953. 

With these actions ard the need to justify funds for a continuing 
Aray EW program, Congressional cversight was expanded to the level of 
serutiny afforded other military programs having security implications and 
gradually extended to the point where special Congressional Committee 
comprehensive reviews were conducted starting in 1959. The House NER 
on Science and Astronautics held a two-day hearing in June 1959 on Chemical, 
Biological and Radiological Warfare Agents, chaired by Gongräsanan Overton 
Brooks and' included, among others, Congressmen John W. McCormack, Joseph 
W. Martin, and Olin E. Teague. A study on CBR Warfare and Its Disarmamsnt " 
Aspects was prepared in August 1960 by the Subcommittee on Disarmanent of 
the Committee on Foreign Relations of the United States Senate. The 
Chairman was Senator Hubert KH. Humphrey and includes, among others, 

Senator John F. Kennedy and Senator Frank Church. 

These specisi revieus agsenreN the antıual Army budget Austification 
submissions and testimory ta the Congress in which the Army BW.prograns were 
specifically identified and were, ac times, the subject of extensive discussion. 
In nearings before the Defense Subcomwitree of the House Appropriations 


Cormittee in 1959, Cenzresssan Robert L, T. Sikes, Florida, asked Secretary 
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o_ Vofense HcEiroy for a review of the chemical and EW progrems barsusc 
"hey are both operating now on a mesger basis." On 26 March 1956, Mejer 
General William m. Creasy appeared as a witness before the aforementioned 
subcomnittee. General Creasy's testimony totals 20 pages in the Congressional 
Record and covers an extensive number of areas relating ro tlıe overall 
chemical and BW programs including the testing program and the necessity 
"to use human volunteers. Budgetary requirements, public information 
needs, security aaneter offensive and defensive BW, and other areas of 
Congressional interest are reflected in hearings before the Subcommittee 
of the House and Senate Committees on Appropriations for 1959, 1960 (H.R. 
7454), (Part 6), and 1961 (Part 6) (H.R.-11998, Part 2). Certain 
<congressmen also maintain a continuing awareness as a result of regional 
and personal interest. For example, Senator Charles M. Mathias has had 
general knowledge of the Fort Detrick BW prograns at Frederick, Maryländ 
because of its location in his home town and his past participation in its 
U. $. Naval Reserve Unit as well as his constituency interests as the 
past Distriet Dongrennhnh and subsequentiy as U.S. Senator. Key 
commMttee members also visited the installations involved in the BW program. 
In 1959, Representatives Norrel, Teague and Mahler toured the production 
facility at Pine Bluff Arsenal and received a elassified briefing on its 

v 


mission and operations. 


su Biological Ban. "In early November 1969, tha EW program again became 


the focus of Congressional scrutiny «3 108 Members of Congress calied upon 
the President to take actions to review chemical and biological- darkere, 
On 18 November 1969, the House Subeommittee on National. Security Policy 
and Scientific Developments of the Committee on Foreign Affairs started _ 


extensive hearings on United States policy with respect to chemical and 
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wiogical werfare. On 25 Nowramber IU6f, Reesioeut Nixua’s statement 


wdU 3 use ck ER and mede & 


lawing of B3K. Since then Congressional review hes been constänt and at 
times intense. The policy veviens continued in 1971 with the Senate 
Comrittce on Foreign Reiaticns hearings on the Geneva protucol. 

In retorspect, all aspects.of U, &. Army funded activities ir cha 
U.5. BW Program have been either reviewed or made known to the appropriate 
and designated elements of Congress. The only aspect which could be viewed 
as an exception was the technical work done by the U, $S. Amy for the 
Central Intelligence Agency (CIA). Under the authoritative "zround rules" 
enforced by CIA, this was their responsibility since they provided the funds. 
The same arrangement obtained with the other military Servicas and Federal 
agencies when they requested technical assistance frem the Army in BU 
activities pertaining to their responsibilities. 

In September 1975 the CIA connection with the BW program at Fort 
Detrick was thoroughly reviewed by the Senate Select Committee to Study 
Government Operatiens with Respect to IntelligencerActivities., It was 
during these hearings that the question o£ BW vulnera&ility testing, including 
the New York subway tests, was raised by Senator Hart, Details of this 


aspect of the program are covered in the Senate Select Committee report. 


Biologieet % una and Levelopmene 


Introduction. Research an? Fwelcpment of offensive and F+fensivr 

aepecte „s£ EW was initiated shortly after the entry of the United States 
E . 

into WII as a result of intelligence reports indicating an offensive 
capability by the Axis powers. As discussed in Chapter 1, responsibility 
for implementation of the R&D program was assigned to the Chemical Warfare 
Service (CWS) in November 1942 and construction of Camp Detrick, the ' 
principal BW R&D center, was initiated in April 1943. The research effort 
at Fort Detrick began eight months later under the Special Projects 
Division of the (WS. Fort Detrick remained the center of EM research 
and development and was aided by many academic and industrial agencies, 
until temination of the BW offensive program in 1959. (Appendix I) 


Scientists working at Fort Detrick published 1616 articles in scientific 


and technical joumals. 


: Eu Offensive Research and Development. The BW offensive program 
was concerned principally with antipersonnel and anticrop agents and associated 
delivery "capabilities and to a much lesser degree with antianimal agents. 
Antipersonnel ägent research covered a wide range of highly infectious 
pathogenic bacteria, rickettsial, viruses and fungi and BEISEN toxic 
products of£ biological origin (toxins). , Research efforts were directed 
toward-selection and preservation of the most virulent strains, establich- 
ing human dosages, enhancing storageability, and survival üuhen released as 
an aerosol,. Technology for large scale production of the most promising 
ageuts was developed. To assist production, development, and testing 
"efforts, harmnless simulant agents were selected and efforts expended 


te obtain .improved simulants. Durinz the twenty-six years of EN offensive 
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research, only eight antipersonnel agents were standardized. 

Anticrop research at Fort Detrick concerned BW agents as well as 
CW agents, l.e., chemical herbicides and defoliants. The latter will 
not be discussed further as they were not part of the BW microblal program. 
Research on BW agents included strain selection, evaluation of nutritional 
requirements, development of optimal growth conditions and harvesting 
techniques and preparation in a fom suitable for dissemination. Extensive 
field testing was done to assess the effectiveness of agents on crops. 

Many candidate anticrop BW agents were screened resulting in five stand- 
ardized BW anticrop agents. 

Research and development on EW munitions ‚started by adaptation of 
burster type bonbs available from the British and was extended to Improved 
burster type munitions, submunitions, gas explusion bombs, varlous types 
of line source spray tanks and highly specialized projectiles and generators 
as'well as insect vectors. In the early years, the research and development 
essentially paralleled the experience gained in the development of MH 
munitions during WWIL. - Research activities included optimizing configurations, 
testing performance and developing-hardware production and filling technology. 

Antianinal research began in 1942 and was Anitially concerned with : 
developing methods for portecting our large livestock population against 
BW attack. This research resulted in the development of vaccines to protect 
against rinderpest, a deadly cattle disease and Newcastle disease, a serious 
poultry afflietion. Researeh was carried out at Camp -Detrick initially- but 
when there was a need for larger scale research, a Facility was established 
at Camp Terry on Plum Island, New York. Two field tests of potential 


antianimal agents were conducted using hog cholera virus and Newcastle 
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virus. The program at Camp Detrick was terminated in 1954. By agreement 
between the Secretary of Defense and the Secretary of Agriculture, the 
Department of Agriculture assumed responsibility for the defense of our 
livestock against BW attack, and the Plum Island -facilities were transferred 
to that agency. 

Defensive BW Research and Development. The biolägical defense program 
inciuded safety, physical and medical protection. The safety program 
pervaded the entire BW research and development effort to provide protection 
of both employees and the surrounding community... The program included 
personnel and laboratory safety practices commensurate with the extremely 
hazardous agents involved, design criteria for Site operating equipment 
and facilities, facility monitoring devices, and assessment of handling 
procedures for BW munitions. 

The physical protection program was directed toward detection ident- 
ification and warning’ systens, protective devices and decontamination- 
methods. Detection änd warning efforts started in 1948 have led to 
engineering development of a fast-response antipersonnel BW detector system 
which has not been standardized. At the present time, there is no field » 
BW detector, and only conventional biological identification techniques 
are available, Research on protective masks, particulate filters, protective 
clothing and sheltera was elosely integrated with the chemical defense 
programs. Many compounds were screened for use as decontaminants and 
decontaminant dispensers were developed for field use. However, some 
chenicals which are the most effective decontaminants are also toxic 
and/or carcinogenic. Research in this area is continuing to find safer 


decontaminants. 
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R&D efforts on medical aspects of protection related to BW have been 
extensive throughout the history of the program and have involved close 
cooperative efforts between Army, USPHS, and other HEW. agenclieg. 

Major accomplishments in this program include development of vaccines, 
rapid identification procedures and treatment methods which have been 
responsible for the excellent safety records. 

Biological Defense Research Today. The current biological defense 
technology program is divided into two major areas: Detection and Warning 
Investigations and Decontamination and Protection. Effort in detection 
and warning is of an exploratory nature and is directed toward concepts, 
principles and approaches for rapid detection of biological aerosols and 
evaluation of candidate devices. Concepts under consideration include 
group specific immunological methodology, remote and/or area alarms, 
background interference elimination methodology and computerized pattern 
recognition techniques. 

Decontamination and protection research is directed toward concepts, 


principles and approaches for the decontamination „of biological materials, 


. personnel protection and biological evaluation of other materiel under 


development. Concepts under consideration include anti-aerosol and 
protective cloud technology, decontamination agent generators, individual 
and group collective protectors, and a continuing chemical screening program 
for new less toxic vapor-phase decontaminants for closed ‚spaces. 

Throughout the research and’ development Process, there is a requirement 
to test hypothesis and developmental equipment items. In the BW program, 
this necessitated the use of BW simulants and agents in a wide varlety of 


tests. 
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f NIMBER OF CONTRACT TERMINA- 
Appemate 2’eH7 Appendix CONTRACTOR CONTRACTS DATE TION DATE 
FORT_DETRICK RDTE TYPE CONTRACTS Aircraft Armaments, Inc & Oct 1951 Feb 1954 
u nn Fir BL DU ERADEB! May 1962 Feb 1963 
Jun 1963 Mar 1965 
NUMBER OF CONTRACT TERMINA- Nov 1964 Mar 1965 
TION DATE 
CONTRACTOR SORTBACTS, DATE AAL Corp 3 Zuariase läge 
Aerojet-General Corp. 29 Oct 1956 Jun: 1958 Jan 1967 Apr 1968 
Apr 1958 May 1965 P 
May 1963 = Aug 1963 AiResearch Mfg. Co. 2 Apr 1964 Sep 1964 
Jun 1963 Feb 1964 May 1965 Apr 1967 
Jun 1964 Sep 1966 A 2 
Sep 1964 Jan 1966 Allied Research Associates l Aug 1957 Jun 1958 
Sep 1964 Oct 1965 Inc. j 
Pi} 1959 Jun 1960 
a7 1959 Tas 1960 Allied Chem. Corp. 3 Apr 1967 Jun 1968 
Feb 1966 Apr 1967 Apr 1964 Apr 1967 
Jun 1966 Aug 1967 Dec 1958 Jun 1959 
Mar 1962 Apr 1962 b : j 
Oct 1969 Nov 1969 Allied Helicopter Service, 1 Apr 1967 Sep 1967 
Nov 1965 Mar 1967 Inc. 
May 1963 Dec 1965 . 
Jun 1964 Dec 1967 Amchem Products, Inc. 1 Aug 1959 Jan 1961 
May 1965 Apr 1968 
6 A 6 . 
rn ie 1a American Cyananid Co. 2 Apr 1964 _ Nov 1965 
Nov 1967- Jul 1969 Jul 1957 j Jul 1958 
ae 2 Fe DE American Institute of 2 Jun 1963 Jun 1965 
May 1968 . Jun 1969 Crop Ecology Apr 1955 Dec 1957 
N 68 Mar 1970 
TE 25 For 1969. American Type Culture L Jun 1964 May 1967 
Jan 1969 Dec 1969 Collection, Inc. 
"196 6 
Be es er Ansul Chemical Co. 2 Mar 1967 Aug 1969 
Jun 1969 May 1970 Jun 1962 Dec 1963 
2 R R American Type Culture 
Aeroprojects Inc. 9 Sep 1950 May 1951 
ve “ " May 1951 i Feb 1952 Collection 1 ‚ Jun 1952 Jun 1953 
Mar 1952 Aug 1953 . 
Jun 1955 Jul 1956 Anstice Co., Inc R ı Jun, 1951 Aug 1951 
R Jul 1956 Apr 1957 , n : : 
May 1957 Jun 1958 Applied Science Laboratories 5 
Sep 1951 Feb 1953 Inc. } Jun 1961 Jul 1962 
Nov 1952 Feb 1954 « Ä 
Apr 1968 . Jan 1970 
Aerotec Corp 1 Jun 1955 Oct 1956 
Agricultural Aviation 1 Mar 1963 Oct 1963 
Engr Corp 1-0-2 


Agricultural Specialty Co > au “ Jun 1963 Mar 1965 
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NUMBER OF CONTRACT TERMINA= 
NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE ZION DATE * CONTRACTOR CONTRACTS DATE TION DATE 
Univ. of Arizona 2 ° Jun 1961 Jul 1970 Beckman Instruments, Inc. 3 Feb 1966 Apr 1968 
Jun 1963 Dec 1965 Jun 1968 Nov 1969 
Univ. of Arkansas 3 Sep 1954 Nov 1955 Nov 1968 Mar 1970 
Nov 1955 Nov 1956 
Nez 1o2E Nov 1957 Bete Fog Nozzle, Inc. L Jun 1951 Jun 1952 
ix Corp. 2 196 
Armour Research Foundation 5 Nov 1951 Sep 1953 RT n 19 ni 1065 
of IIT Jun 1952 May 1954 
en ee ner 13 Bionetics Research 2 Mar 1966 May 1967 
Jul 1955 Jun 1956 Laboratories Jun 1967 Sep 1968 
R i b 
Arthur D. Little, Inc. 4 Apr: 1950 Mar 1951 BIGSRSTSRICD 4 Feb 1962 Mar 1963 
£ Aug 1950 Jun 1952 FR 1 1 A 1 
Tan 101 Sep 1952 > Search & Development pr 1962 Sep 1963 
Dec 1952 Oct 1955 5 
; ' kstı h 1 Jan 196 
Associated Nucleonics, 3 Feb 1960 Dec 1960 en an 1964 Jul 1965 
Inc. May 1961 Apr 1962 
. Jun 1961 Aug 1962 Black Mfg. Co. 1 “ Jun 1951 Jun 1952 
Atlas Powder Co. 1 Nov 1966 Jul 1956 Booz-Allen Applied 5 Feb 1957 May 1962 
F Research, Inc. Jul 1962 962 
Auburn Research Fndn. 1 Mar 1953 Dec 1957 ERTESET Abr 1963 uses 
t 196 
AVCO Corp. 5 Sep 1958 Sep 1959 bee 1005 ee’ 
2. Jun 1961 Jun’ 1963 
Sep 1964 Jun 1967 Boyce-Thompson Inst. 3 Jun 1963 Jun 1964 
. Jun 1968 Oct 1970 
A Jun 1964 Aug 1965 
Apr 1969 Jun 1970 Oct '1968 Nov 1969 
Baltimore Biological ; e K Ma: 6 
Laboratory . 1 Apr 1963 May 1966 Brooklyn College ı x 1960 Sep 1961 
. . Bucknell Univ. 2 Apr \ 
Battele Memorial Institute 11 Apr 1952 Oct 1952 Base al Pt re u an 
Apr 1952 Mar 1954 2 
Mar 1953 Mar 1954 Buffalo Electro-Chenical 1 Feb 1 N 
Apr 1953 Mar 1954 Fe Ahr ectro-Chenica. eb 1951 Dec 1951 
Jul 1954 Aug 1955 z " 
e Re Vet 1954 Feb 1956 State of Califomia - ar Jul 1951. Sep 1952 
Jun 1956 Sep 1958 . Jan 1953 Dec 1953. 
Apr 1957 Jul 1958 
N Dec 1962 . Jan, 1966 Univ. of Califormia 12 Apr 1950 Sep 1953 
Sep 1964 Feb 1966 Sep 1950 Aug 1951 
Jun 1965 Aug 1965 Mar 1951 Jul 1953 
Aug 1951 1 
Baylor College of Medicine 1 Aug 1966 Jun 1972 Aus 12 a8 en 
; Oct 1954 
. Ben Venue Labs, Inc. 2 5 Sep 1953 Jun 1954 Iuı 1262 Dee per 
. 2 Oct 1954 Oct 1955 
1-C-3 I-C-4 
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854 
NUMBER OF CONTRACT TERMINA- 
NUMBER OF CONTRACT TERMINA- CONTRACTOR CONTRACTS DATE TION DATE 
CONTRACTOR R CONTRACTS . DATE TION DATE Wan en 
E Danielson Manuf. Co. 1 Mar 1953 Jun 1968 
cont'd z Mar 1963 Dec 1963 
Mar 1964 Feb 1965 Daniel, Mann, Johnson 1 Jun 1967 Jul 1968 
Jun 1965 May 1966 & Mendenhall S 
Jun 1966 Nov 1967 
Dec 1967 Nov 1968 Day & Zimmerman 3 May 1955 Oct 1955 
Cambridge Technology, 2 Jun 1967 May 1968 DeBell & Richardson Inc. ı Jun 1955 Dec 1957 
Inc. Jun 1967 P Jun 1968 
Dorr-Oliver, Inc. 1 Aug 1962 Jul 1964 
C-E-I-R, Inc. 1 Aug 1958 Mar 1959 
Doughnut Corp. of 1 Dec 1952 Jan 1953 
Univ. Of Chicago 13 Jul 1955 Mar 1957 America 
’ May 1956 Sep 1963 & 
Oct 1950 Feb 1953 Dow Chemical Co. “5 May 1963 Aug 1964 
Jun 1951 Jun 1953 Jun 1967 Jun 1970 
Dec 1951 , Dec 1953 Feb 1964 Jan 1966 
Jun 1952 Jul 1954 Nov 1958 May 1959 
Jun 1952 Mar 1954 Apr 1967 Dec 1967 
‚Dec 1953 Dec 1956 
Aug 1962 Aug 1965 Dry-Freeze Corp. 2 Feb 1951 Sep 1951 
Oct 1963 Oct 1964 Mar 1952 May 1952 
Nov 1964 Oct 1965 
Apr 1960 Apr 1963 Duke Univ. 5 May 1951 May 1954 
Mar 1966 Jul 1966 May 1951 . May 1953 
. i . May 1954 Jun 1956 
University of Cincinnati 5 Sep 1950 Sep 1951 Jun 1956 Feb 1964 
Sep 1951 Aug 1953 Feb 1964 . Dec 1968 
Sep 1951 Sep 1953 
Apr 1953 Apr 1955 Allen B. DuMont Labs, 2 Jun 1953 Mar 1956 
Jun 1955 Jun 1956 Inc. Mar 1954 Mar 1956 
Columbia University ö 1 Dec 1952 " Jun 1954 Edo Corp. T.42 Jun 1964 Sep 1965 
Commercial 'Solvets Corp. 1 Apr 1963 x Dec 1965 Enory Univ. 1 ; Dec 1954 - . Jün 1957 
Continental Oil Co. sd; ; Sep 1962 ö Dec 1964 Everedy Co. 1 Mar 1951 ' Feb 1952 
Control Data Corp.. 2 “ Jun 1964 Feb 1968 Environmental Rsch. 2 Jun. 1967 Sep 1968 
(Formerly C-E-I-R, Inc.) Jan 1968 Mar 1970 Corp. Jun 1967 Jan 1971 
Cordis Corp. . 5 ı ö Oct 1964 . Oct 1965 Ethyl Corp. ' 1 Jun-1962 Jun 1966 
Comell Aeronautical 1 Oct 1960 . Dec 1962 Fairchild Engine & 1 Aug 1959 Jan 1960 
Lab., Inc. . Airplane Corp. - 3 
Cornell Univ. = 2 Apr 1951 Mar 1953 Fairchild Stratos Corp. 4 Aug 1962 Apr 1964 
Apr 1953 Mar 1955 Jan 1964 Apr 1964 
Cyclo Chemical Corp. 2 Jun 1964 May 1969 
Jun 1969 Dec 1970 


I-C-5 
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NUMBER OF CONTRACT TERMINA- NUMBER OF CONTRBACT TERMINA- 
CONTRACTOR CONTRACTS DATE ZION DATE CONTRACTOR CONTRACTS DATE TION DATE 
eont'd Apr 1960 Jun 1961 cont'd May 1963 Jul 1963 
Jul 1961 Sep 1961 Jun 1963, Dec 1964 
Sep 1963 May 1964 
Falcon Plastics ı Dec 1958 Jun 1959 " Feb 1966 Dec 1967 
. Farrand Optical Co. 2 Jun 1956 Apr 1958 General Mills, Inc. 7 Apr 1950 Jan 1951 
Dec 1937 Sep 1958 . Jul 1950 Dec 1950 
i May 1952 Jun 1954 
Fawm Plastics Co., Inc ı Mar 1961 Aug 1962 Dec 1952 Nov 1955 
Dec 1955 Dec 1957 
Fletcher Enamel Co. ı Dec 1950 Dec 1951 Aug 1956 May 1957 
Nov 1956 Nov 1957 
Univ. of Fla, 6 Jun 1956 Jun 1957 
Jun 1955 May 1956 George Washington Univ. 2 Nov 1952 Apr 1956 
Jun 1963 Jun 1965 May 1956 Mar 1959 
Jun 1968 May 1970 
Apr 1952 May 1954 Georgia Tech Rsch Inst. 5 Jun 1950 Jun 1951 
Jan 1953 Sep 1953 Jun 1951 Jun 1953 
. Mar 1953 Jun 1954 
Florida State Univ. . 3 Mar 1951 Sep 1951 Jun 1954 Jun 1955 
2 Sep 1951 _ Jun 1953 “ Jun 1956 Jun 1957 
Jul 1953 Jun 1956 z 
. B. F. Goodrich Co. 2 Jul 1953 Aug 1954 
FMC "Corp. B 4 Jun 1964 .. Dee 1965 Jan 1955 Jan 1956 
u Jan 1965 Jun 1967 , 
Jun 1966 : Mar 1967 Grinnell Co., Inc. 1 Jan 1954 Nov 1958 
r Sep 1969 Feb 1970 . 
x x Hahn E. Mann Medical 2 Oct 1953 Jan 1954 
Fordham Univ. Ge 2 Mar 1966 -- Feb 1967 College & Hospital ; Nov 1954 Apr 1956 
Jan 1965 "Feb 1966 
Harvard College 5 Jul 1951 «Sep 1952 
Fostoria Presses Steel 1 Jul 1966 Mar 1956 Jul 1949 Aug 1961 
Corp. i Aug 1951 Jun 1955 
n . “ Sep 1955 Aug 1956 
Foundation for Research 2 Dec 1963 Apr 1968 Jun 1963 Sep 1968 
on the Nervous, System Apr 1968 Oct 1969 
A \ Bawaii, Univ. of 2 May 1967 Jun 1968 
Franklin Electronics, Inc. ı May 1966 Jun 1966 Jun 1968 Jun 1970 
Franklin Inst. ; 2 Jun 1968 Jan 1970 Henry Ford Hospital 2 Jul 1951 _ Jul 1952 
Apr 1969 Oet 1970 Oct 1952 Jul 1953 
Selnen ‚Instzimenr. Co... ı Apr 1964 Apr‘ 1969 Eills-MeCanna Co. 1 Jan 1957 Jan 1958 
General American Transp. 2 Oct 1961 -Jun 1966 Holmes & Narver, Inc. 1 Jun 1968 Nov 1969 
Co, z Jun 1962 Jan 1963 
n 2 Honeywell Regulator Co. 5 Jan 1955 Dec 1956 
General Aniline & Film Co. 1 Jun-1963 Oct 1964 Jun 1955 Apr 1957 
" Feb 1957 Apr 1958 
General Dynanics Corp. 1 May 1955 Apr 1956 ,' Jun 1961 Nov 1962 
Dec 1961 Apr 1962 
General Electric Co. 5 Nov 1960 May 1961 
I-C-8 
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NUMBER OF CONTRACT TERMINA- 
NUMBER OF CONTRACT TERMINA- CONTRACTOR CONTRACTS DATE TION DATE 
CONTRACTOR CONTRACTS E DATE TION DATE 
John Hopkins Univ. 12 Jul 1955 Feb 1963 
Hooker Chemical Corp. Eu 1 May- 1964 Aug 1965 Mar 1956 Sep 1958 
er Jun 1950 Jul 1951 
Hyland Labs, Inc. LT Jun 1964 Feb 1966 Mar 1951 Aug 1953 
x Apr 1951. Oct 1952 
IIT Research Inst. 10 Sep 1962 Jan 1963 Aug 1951 Oct 1952 
Nov 1962 Jul 1966 Det 1952 Oct 1954 
Jun 1955 Dec 1956 2 Nov 1952 5 Oct 1953 
May 1963 Jun 1964 Mar 1953 Mar 1955 
May 1964 Feb 1967 Apr 1955 Mar 1956 
May 1965 Feb 1965 Apr 1963 May 1971 
Feb 1958 "Sep 1962 Jun 1965 Jun 1970 
Feb 1963 Apr 1965 
May 1965 Sep 1966 Ss. C. Johnson & Son, Inc. 1 Sep 1960 Nov 1962 
Jan 1966 Aug 1970 : 
Kansas State Univ. of 5 May 1956 Jun 1958 
7 Illinois, Univ. of 7 Oct 1950 Dec 1951 Agric. & Applied Science Dec 1962 Jul 1963 
Jun 1951 Jun 1954 Oct 1959 Aug 1960 
Sep 1952 Jun 1956 Aug 1960 Aug 1961 
Apr 1956 Dec 1957 Sep 1961 Sep 1962 
Jun 1959 _ May 1960 
Oct 1963 „Jan 1967 Univ. of Kansas 4 ‚Apr 1949 Jun 1951 
Jun.1966 May 1968 Jul 1951 Jun 1952 
. Jun 1952 Jun 1953 
Indiana, Univ. of 4 Mar 1953 Apr 1955 Jul 1953 Jun 1954 
i May 1951 Apr 1953 
Apr 1963 " Mar 1966 Duane Kennedy Co. 1 Jul 1959 Jul 1960 
Sep 1964 Mar 1966 z 
Kent Manuf. Corp. 1 Apr 1950 Max 1951 
Industrial Corp. ni Jun 1962 Apr 1963 
P Kentucky Research Fdn, 1 May 1954 Jun 1956 
Insect Control & Rsch, Inc. 3 Jun 1964 . Jun 1966 i 
Oct 1963 Jun 1964 lter Kidde & Co., Inc. 1 Jan 1955 Apr 1958 
Dec 1960 Sep 1963 Bra f 
\ : -Moi h Co. 1 Sep 1952 Aug 1953 
International Business 1 Jun 168 Mar 1969 ie 3 ® e 
Machines ; Kuljian Corp. 1 Nov 1954 _ Mar 1956 
Interneation Minerals & 2 Sep 1966 Jun 1968 Lambert Pharmaceutical Co. .. 1 Jun 1950 Jun 1951 
Chemical Corp. E May 1964 Jun 1965 . . 2 
. high Univ. ı Jan 1953 Dec 1953 
Bioferm, Inc. _ 3 Dec 1962 Nov 1963 Lahr BR .DRAT 2 ö 5 
Mar 1963 Apr 1963 -» i Syst. Inc. 14 Jun 1960 Sep 1965" 
Nov 1963 .Nov 1963 aa u iu ce s Nov :1962 vo 1964 
” Mar 1964 Nov 1965 
Iowa State College of 6 Jan 1949 Jan 1951 Sep 1964 Jan 1966 
Agric. IR Jun 1950 Mey 1952 May 1965 Oct 1965 
Jul 1951 Jul 1953 May 1965 Jan 1966 
Dec 1951 Jun 1953 Jun 1965 Sep 1965 
Sep 1954 Jun 1956 Mar 1966 Apr 1966 
Jun 1952 May 1954 Apr 1966 Jul 1966 
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NUMBER OF CONTRACT “  TERMINA- 
NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE CONTRACTOR CONTRACTS DATE _ TION DATE 
cont'ä Jun 1962 Jun 1964 MB Associates 5 Jun 1964 Oct 1966 
Aug 1966 Dec 1966 Jun 1966 Aug 1967 
Nov 1966 Jan 1968 Jan 1967 Sep 1967 
Mar 1967 "Mar 1967 Jun 1967 Jul 1969 
Nov 1967 Nov 1967 Mar 1969 Nov 1969 
Lockheed Aircraft Corp. 3 Jan 1965 Dec 1965 Mellon Inst. of Ind. 4 „Aug 1950 ° Aug 1951 
Aug 1966 Sep 1967 Rsch Aug 1951 Aug 1952 
Mar 1968 Dec 1969 Aug 1952 Feb 1954 
Jun 1954 Aug 1955 
Long Island Biological 6 Oct 1950 Sep 1951 5 
Aesociatlan er Oce 1951 Sep 1952 Meipar, Inc. 6 Jun 1961 Jul 1963 
Oct 1952 Sep 1953 \ Jun 1962 Jun 1963 
Oct 1952 Sep 1953 May 1963 Oct 1965 
Sep 1953 Sep 1954 May 1964 Nov 1964 
Sep 1954 Sep 1955 Jun 1964 Aug 1965 
: Jun 1964 Jul 1965 
i ö t 1950 Sep 1951 
’ Lovell Chemical Co er Se Er 102 American Std., Inc. 2 Det 1965 Jan 1967 
5 May 1953 May 1954 (Melpar Div) Feb 1966 Jul 1967 
1 
is lo: 1.1953 Dec 1953 Merck & Co., Inc. 2 May 1955 Dec 1956 
L Lux Clock Manuf. Co. ı ..  Ju1.1953 . Apr 1960 Jun 1961 
h i : 1954 
h Hächtus 87001 Destgn:Ce x Sun las Bon Meteorology Rsch, Inc. 1 Jun 1965 Feb 1967 
ie e ö 6 Aug 196 
> en : Sun: 1982 >> » 3 - Metronics Associates, Inc. 2 Apr 1966 May 1966 
Glenn L. Martin Co. 1 Aug 1950 Nov 1950 ; " May 1968 Jun 1970 
Martin Marietta Corp. 1 Mar 1953 Jul 1955 , Metal Matic, Inc. 1 Aug 1954 Oct 1954 
Md., Univ of . 8 Mar 1953 Jul 1955 Michigan, State of 1 Jun 1965. Jul 1967 
i . Jun 1955 Jul 1956 (Dept of Health) 
6 ct 1959 i . 
ne Sn . = Be Michigan State College 5, Jun 1954 May 1956 
Jun 1952 May 1953 Oct 1950 Sep 1952 
Mar 1953 Feb 1954 May 1951 Oct 1951 
Mar 1954 Mar 1955 May 1952 Jan 1953 
Mar 1969 Dec 1969 Oct 1952 Sep 1954 
i Michigan State Univ. 3 May 1956 Sep 1967 
Mass., Univ of & . 1 R Nov 1954 Nov 1955 x . Dec 1965 er Non 1968 
Mathieson Cml Corp.  _ 2 Mar 1953 Jun 1954 May 1960 May 1961 
j Tun 1238 ap) Michigan, Univ. o£ i 1. Jul 1951 Jun 1952 
; i : Apr 1953 Sep 1955 
Maxon Electronics Corp. 1 . Jun 1961 Aug 1963 Ale 1959 en 
Marquette School of. ı Jun 1969 Aug 1970 Aug Her Jun 1964 
Medcine ö \ Jun 1964 Nov 1965 
Mar 1967 Jun 1969 
Jun 1969 Jul 1961 
Midwest Rsch Inst. 4 Jun 1961 Jul 1963 
Teil " Jul 1961 Apr 1964 
an .. I-6-12 


CONTRACTOR 


cont'd 


Metronies Associates, Inc. 


Univ. of Miami 


Millipore Filter Corp. 


Mine Safety Applisnces Co. 


Minneapolis-Honeywell 
Regulator Co. 


Univ. of Minnesota 


Mississippi State 
College 


Univ. of Mississippi 


Univ. of Missouri 


18 
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Montana State Univ. 

MID Research & Development 
Douglas M. McBean, Inc. 
McDonnell Douglas Corp. 


National Academy of 
Sciences 


Nation Research Corp, 

Univ. of Nebraska 

New Mexico College of 
Agriculture & Mechanice Arts 

New Mexico State Univ. 

New York Univ. 

Research Fndn. of State 
Univ. of New York 

North American Avaiation, 
Inc. 


North Carolina State of 
Univ. o£ N.C, 


North Dakota Agricultural 
College 


Northrop Corp. 


Univ. of North Carolina 


NUMBER OF 
CONTRACTOR CONTRACTS 
Molded-Resin Fiber Co. 1 
Monomer-Poylmer, Inc. 1 
Monsanto Chemical Co. 1 
Monsanto Research Corp. 4 


TERMINA- 
ZIION DATE 


Feb 
Mar 
Jun 
Dec 
Apr 
Dec 
Feb 
Nov 
Aug 
Jul 
Mar 


Dec 


Mar 
Apr 
Aug 
Dec 
Dec 


Jun 


Jul 


1953 
1952 
1959 
1965 
1968 
1967 
1969 
1970 
1961 
1957 
1965 


1962 


1961 
1954 
1951 
1962 
1968 
1956 
1965 
1967 
1969 


1959 
1962 


"1963 


1964 


1960 
1961 


1967 
1954 


CONTRACTOR 


Northwestern Univ. 


Univ. of Notre Dame 
New York Univ. 


Univ. of Notre Dame 


G. 0. Noville & 
Associates Inc. 


Ohio University 


Ohio State Univ. 
Research FNDN. 


Okanagan Copter Sprays Ltd. 


Oklahoma Agric. & 
Mechanical 

Oklahoma State Univ. 

Olin Mathieson Chem.: Corp. 


Optics Technology, -Ine. 


Ordnance :Engrg, Corp. 


Oregon State Univ. 


T. 6. Owe Berg, 'Inc. 


Farke, Davis & Co. 


1-C-15 


TERMINA- 
ZION DATE 


" Oct 


Det 
Jun 


Mar 


Nov 


1951 
1952 
1954 


1954 
1953 


1954 
1951 
1954 
1955 
1960 
1965 


1957 


1957 
1958 


1955 
1958 
1957 
1960 
1965 
1965 
1965, 
1969‘ 


1967 


1953 


1963 
1969 


1958 
1958 


; 1964 


1966 
1956 


1968 
1970 


1967 
1954 


CONTRACTOR 


eont'd 


Park Thompson 


Ralph M. Parsons Co. 


Pennsalt Chem. Corp. 


Pennsylvania State College 


Pennsylvania, Univ. of 


Pfizer, Charles & Co., Inc. 


Philco Corp. 


Photomechanisms, Inc, 


Pittsburgh, Univ. o£ 
Planning Research Corp. 


Plax Corporation 


95 


NUMBER OF 
SONTRAOTS 


10 


I-C-16, 


Apr 
Apr 


Mar 


1961 


1963 


1965 
1963 


1961 


1958 
1961 


1951 
1960 
1952 


TERMINA- 
TION DATE 


Apr 


"Fab 
: Feb 


Oct 
Det 
Oct 


Aug 


Nov 


Feb 
May 


1955 
1958 
1958 ° 
1955 
1956 
1958 


1951 


1951 
1952 
1954 
1955 
1963 
1956 
1955 
1951 
1953 
1954 


1965 
1970 
1970 


1953 
1970 
1971 


1957 
1958 
1961 
1967 


1964 
1967 
1964 
1964 


1962 
1962 


— 


Jun 
Dec 


Sep 


1953 
1961 


1952 
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NUMBER OF " CONTRACT TERMINA- NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE CONTRACTOR 5 CONTRACTS DATE € TION DATE 
Pneumo-Dynamics Corp. - 23 B Jun 1963 Jan 1964 cont'd Jan 1955 Sep 1957 
Polaroid Corp. 6 Feb 1951 Jun 1952 Southern Research Inst. 16 Apr 1951 Jan 1952 
Jun 1952 Jun 1953 Jun 1951 Jun 1952 
Jun 1953 Aug 1954 May 1952 Dec 1952 
Sep 1954 Dec 1955 May 1952 Sep 1953 
Jan 1956 Apr 1957 Jun 1952 Jun 1953 
Apr 1958 Apr 1960 Jun 1953 Jul 1954 
Oct 1953 Sep 1954 
Prengle, Dukler & Crump 1 May 1961 Mar 1964 Feb 1953 Nov 1955 
. £ Jun 1954 Dec 1955 
Prime, ‚Inc. 3 Jul 1950 Oct 1950 Oct 1954 Jan 1956 
® May 1953 Apr 1954 Aug 1954 Sep 1955 
Aug 1953 May 1955 Jan 1956 « Mar 1958 
Jul 1956 ‘ Aug 1957 
Princeton Univ. 1 Jun 1967 Oct 1969 Feb 1960 Apr 1961 
" May 1960 Sep 1963 
Puerto Rico, Univ. of 1 Jan 1952 Jun 1952 Dec 1961 Jun 1962 
Purdue Research Fndn. 6 Jun 1952 Nov 1954 Southwest Research Inst. 1 Apr 1957 Jul. 1957 
Jan: 1955 Mar 1956 5 F " Fe 
Jul 1963 Jan 1966 Sperry Piedmont Co. 1 Jan 1965 Aug 1965 
Jun 1966 Aug 1968 
Feb 1969 . Aug 1970 Sperry Utah Co. 2 Apr 1963 May 1965 
Jun 1963 Dec 1969 . Jun 1964 Mar 1965 
Rheem Manufacturing Co. 1 Mar 1952 Apr 1954 Specialized Instruments 2 May 1952 Aug 1952 
i Corp. Jan 1954 Jul 1954 
Rhode -Island State College 1 Jan 1951 Max 1952 ? e 
2 Spraying Sys Co. L Jul’1951 Aug 1952 
Rhode Island, Univ. of 1 Mar 1953 Mar 1955 “ . 
2 Squibb, E. R. & Sons 1 “0, Jun 1952 Apr 1953 
Rutgers College 1 Oct 1950 Sep 1951 z 2 f 
. \ 2 “ Stanford Research Inst. 2 Aug 1957 Aug 1958 
Rütgers Univ... , . ı Oct 1951 Rn Sep 1953 Jun 1954 Jun 1955 . 
“ Rutgers, The State Univ. 2 Jun 1957 Aug 1960 Stanford, Leland Jr.' Univ. 4 Jun 1954 Jun 1955 
z Sep 1962 Aug 1965 Jul 1955 Aug 1956 
Oct 1951 Apr 1954 
Ryan Aeronautical Co. 1 r May 1963 . Jul 1963 Aug 1956 Sep 1959 
Sharpley ‚Laboratories, Inc. 1 »- Mar 1963 Mar 1966 - Stanford Research Inst. ı ‘ Mar 1964 ” ° Jan 1966 
Shell Chemical Corp. 1 = Nov 1958 “May 1959 Syracuse Univ. 2 Nov 1967 Jan 1969 
rn y Jan 1969 Apx 1970 
Sierra Engırg. Co. '. 1 Jun 1964 Jul 1965 & 2 
g Taller Y Cooper, Inc. . 1 Jun 1955 May 1957 
Smithsonian Inst.’ - 4 Apr’1951 Apr 1953 
ER " Apr 1953 Apr 1955 Tennessee, Univ. of 2 Jun 1951 Oct 1952 
Jul 1955 Apr 1956 Nov 1962 Oct 1965 
Oct 1962 Jun 1969 
Texas Agric. Mechanical Col. 5 Jul 1953 Dec 1954 
Southern Calif., Univ - 2 Oct 1952 Jan 1955 
of , „, Jan 1955 Sep 1957 EN 1-C-18 
I-c-17 : "> S Fr 
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u NUMBER OF CONTRACT TERMINA- 
NUMBER OF CONTRACT TERMINA- CONTRACTOR CONTRACTS DATE TION DATE 
CONTRACTOR CONTRACIS  ,' „__DATE TION DATE Se 
. 2 cont d Nov 1953 Nov 1954 
cont d Fa Jun 1954 Jun 1955 Nov 1954 Jun 1956 
Jun 1955 Aug 1956 Jul 1955 Jul 1959 
Aug 1956 Aug 1957 
ö Jun 1968 Dec 1970 Virginia, Univ. of 2. ; Jun 1965 Apr 1967 
May 1967 Feb 1969 
Texas, Univ. of 8 Oct 1951 Oct 1954 Sr . nr PR= siwatsre i e 
Oct 1952 Jul 1955 Vitro Eng’g Co 1 Dec 1961 Mar 1962 
Sep 1955 Jul 1958 £ 
Jun 1957 Aug 1958 Wahl-Henius Inst 2 Jun 1952 Oct 1952 
Feb 1951 Beb 1953 Jun 1953 Jun 1954 
Aug 1958 Aug 1960 
May 1963 Oct 1965 Warner Lambert Pharmaceutical 1 Jun 1953 Jun 1955 
Jun 1968 Jun 1970 co. 
Tex. Rice Improvement . 1 = Mar 1958 Nov 1958 Wash. St. Univ. 4 May 1967 Sep 1968 
Assoc. Aug 1959 Nov 1964 
. . Dec 1964 Nov 1968 
Thompson Helicopters, Inc. L i , May 1964 May 1964 Jan 1969 Jun 1970 
Townsend Engineered Products ı Aug 1963 Jul 1957 Wesleyan Univ. 2 Feb 1953 Apr 1955 
Inc. Apr 1951 Apr 1953 
Tracerlab, Inc, 6 Dec 1951 Dec 1952 West Va. Univ i 14 Jun 1949 Sep 1951 
5 Jan 1953 Dec 1953 Jun 1952 | Jun 1953 
Sep 1949 Dec 1951 Dec 1952 Feb 1955 
Jan 1954 Mar 1955 Jun 1953 - . Jun 1954 
Jun 1955 Feb 1957 Jun 1953 . Jun 1954 
Apr 1957 Dec 1958 Jun 1954 Jun 1955 
Oct 1954 Sep 1955 
Travelers Research Corp. 1 Jun 1966 Jan 1968 _ Feb 1955 - Jan 1957 
" g Jul 1955 Jun 1956 
Trident Eng'g Assoc. Inc. 1 Mar 1965 Aug 1965 Jul 1956 Jul 1959 
® Feb 1957 Jan 1958 
Trio-Cml Works Inc 4 Sep 1967 Oct 1967 Jan 1963 Sep 1964 
5 Aug 1967 Sep 1967 Feb 1963 Apr 1966 
Mar 1969 Mar 1969 Sep 1964 Mar 1966 
Jul 1969 Dec 1969 ; 
Ew s Western Reserve Univ. 3 Mar 1951 Feb 1952 
Edward L. Trudeau Foundation 1 Jun 1952 Sep 1953 Jun 1951 May 1952 
. . May 1952 May 1953 
U,S, Industrial Corp ı .Apr 1965 Jun 1965 ; 
. nut i Wiegand, Edwin L. Co. 1 Aug: 1955 Apr 1956 
V.S. Rubber Co. x ‘ 1 Jun 1964 : Jul 1965 
5 ‘ * . . Wisconsin, Univ. of 21 May 1950 May 1952 
US. Steel Co. i ® Mar 1958 Mar 1959 Jun 1950 May 1952 
5 x Jun 1950 Jan 1952 
Univ. Match Corp. . 3 Feb 1954 "May 1955 Jun 1952 Jan 1954 
r Sep 1955 Jun 1956 Sep 1952 Sep 1953 
Nov 1956 Nov 1957 Mar 1953 May 1955 
Pi 1 « Apr 1951 Aug 1956 
Vtah,Univ of 6 Jan 1951 Feb 1953 Feb 1954 Sep 1956 
y . «Mar 1953 Feb 1954 Dec 1954 Oct 1963 
Mar 1954 May 1955 
. 1-C-20° 
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NUMBER OF “  CONTRACT TERHINA- 
„LONTRACTORS SONTRACTS _ —aE_ ZuER EUCH N Base za Minitiene 
Fr Now 1956 Sen 1961 
Jun 1966 Oct 1969 ı o[ all BW agents Soelrding antipersonnel and 
* a En a Da autieror m.terial, wes bocsed un Leshnology developei im Laboratory ans pilot 
a ne rd 1232 part Zzeillties at Fort Detrick. -The first pilct plant, intended for the 
oet ya ze) 1223 prolcccien cf betulinun toxin, was completed in October 1°42, A second plant 
IR 2.2 Jen = was built in Yarch 1544 to product anthrax speres and the authrax simwlant. 
. e en 5 z KEN © 1965 From these beginnings untii cessation of offensive BW operations in 1969, 
ARTE FRRR an = 2: FR Br Fort Detrick produced test quantities of-a large number of antipersennel and 
Es Nov 1963 aniicrep BW agents and deveioped the production process eventually emrloyed 
ein : oz at the Vige and Pine Biuff Arsenal produätion facilities, A wide variecy of 
Yale Univ. 2 En Leer Pa 2 process equipment, some of which was deveioped for the first time to support 
ee Ten 2 Jun 1955 Feb 1956 the unique requirements of Bi production, coustituted the numerous pilot plant 
5 ps Jun 1955 Mar 1956 facilities at Fort Detrick. . 5 " 


Antipersonnel sgent and munition produerion. "The first large scale 
BW munition production facility was constructed at the Vigo Ordnance Plant, 
near Terre Haute, Indiana, beginning in May 1944. The Vige Plant wes intended 
to produce biological "agents and vaccines and to fill and assenble biological 
wrnitions beginning with asthrax-filled bombs. The Vigo Plant was in a test 
operation phase producing BG, a harniess sinulant of anthrax, when the end 
o£ WWII terminated plant operations. The plant was Bender var and eventually 
ezcessed by the .Arny in 1646. 
The only Tactlity operated far large scale produetion cf n'Inersonnel 
BR agents was lccated at Fine Biuff Arsanzl wiih sonstructien completed in 
Noverber 1953, The plant: later because permanently itentified as th} Director- 


ate o£ Biological Operations (HEY). The initi 


&l carchility of preuikeing 


bacterial agents was later aypandc? to include capabliities Ser prräueing 
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toxine im addition to viral and rickeitsial agents and the unique capacity Ihe harvested spores were shipped to Edgewood Ar rast 
senal, Maryland for 


£or grawing and Anfectinz mosquitses sich wiral agents. Tha complex «£ 


classification, drying and storage. This operation was terminated in 
ildings i = igne va farmentätio munitiens 
huildings included those designed for agent farmentätion, munitien 1959 by the Air Force. Between 1962 and 1969, wheat stem rust spores 


i q i Ki H u Ions. h tire £. ity 
£illing/production and laboratory support operations. The entire facılity were grow at Government sites. The crude material was transferred to 


was designed and constructed to provlds both abselute safety to operäting Rocky Mountain Arsenal here it was cleaned, elassified and placed in 


personnel and absolute contairment of the highly toxie and infectious cold storage. All wheat rust spores were destroyed by February 1973. 
materials produced there, Between 1954 and 1967, the facility produced Rice blast was produced by a submerged culture process under a 
the following biological agents and toxins: Brucella suis, Pasteurella contract. The Produetion, soneraeh was awarded in March 1965. Agent 
tularensis, Q fever rickettsia, Venezuelan Equine Encephalonyelitis, Production was terminated in June 1966 after initial delivery of 
Bacillus anchracis, botulinum toxin and staphylococcal enterotoxin. Bulk j acceptable material. The final agent was packaged and stored at 


agents and antipersonnel munitions filled with these various agents and Fort Detrick. The total rice blast stock was destroyed between 17 


toxins were produced and stored at DBO as a deterrent capability. DEO January and 18 May 1972. 


Gperations were terminated in November 1969, and all stocks of anti- 
personnel biological munitions. agents and toxins were subsequently des- 
troyed in accordance with approved demilitarization ‘plans. The facility 
was then decontaminated and deactivated, and on 15 May 1972, the complex 
(including land, buildings, and equipment) was turned over to the Food 
and Drug Adufnistration, an agency of the Department of Health, Education 


and Welfare, who operate it as the National Center for Toxicological 


Research (NCTR). 


Anticrop Biological Agent Production. "Three anticrop biclogical 


agents were produced berween 1951 and 1969. ' These included both stem rust 
. 06 wheat and rye, "and rice blast. Between 1951 and "1957, wheat stem 
Trust Spores and rye Stem rust spores were produced from innoculated 


crops at plianting sites locared on Government Installations. 
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ANNEX E 


Testing 


General. Testing is an integral part of research and development. 
it is primarily concerned with the acquisition of data to evaluate and 
confirm or negate postulates and theories devised in the laboratory, 
iInstrumentation design parameters, and mathematical modes. 

Rationale for biological testing. BW testing, like all elements 
of the .BW program, was at its inception, unique. The artificial study 
of biological material disseminated into the atmosphere, now know as 
aeroblology, was not a practiced or 'organized scientific discipline 
at the start of the BW program. Little or er knowledge was available 
regarding the biological and/or physical decay factors of micro- 
organisms in normal weather fluctuations, the amount necessary to cause 
infections, nor the methodology or hardware to effect dissemination. a 

. It was, therefore, essential to conduct testing to eisiek the necessary 
scientific and technical information to substantiate theories and fill 
knowledge gap& and to determine vulnerability to attack. 

Categorization of biological testing. Biological testing can be 
divided into three categories, laboratory (small scale), closed chambers 
(medium scale), and open air field (large scale). Each of these 
categories can be further divided into testing with simulants and .. 
pathogens.’ The ‚open air field testing u be furtuer categorized into 


continental and extra contininental and that performed on public and 


mon-public domain {military installations). Within chis realm further 
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oharantı & inrn the target of the. test, 


erization can te & 


living targets such as humans, animals or crops, 
In addition to the ebeve testing another form may be categorized 
under the general heading of immunologicsl testing in humans and animale 


which was done to evaluate vaceines,. toxöids and skin tests. 


Appendix I is a pictorial representation of biologicsl testing. 
Liaison. The US Public Health Service closely followed the progress 
of BW research and development from 'the very start of the Srogram 
because of its civil defense responsipilities. In 1950 a’USPHS lialson 
officer was assigned to Fe. Detrick on a permanent basis to maintain 
even closer Contact for emergency health planning, and 'awareness and 
mutual exchange of information on new detection methodology, epidemiology, 
disease control, safety, and vulnerability of the US to hostile BW attack. 
In 1951, the Department of Agriculture assigned a permanent Liaison 
officer to closely follow the BW program as related to crops and animals. 
Active Liaison was also maintained from the very beginning of the 
program with the other military services. The Surgeon General nf the 
Army waintained his close liaison with medical personnel right on the 


scene working within the research and development laboratories. In 


1956, asa result of a Joint Medical Service and Chemical Corp Agreement, 
the Aray Medical Unit was established at Ft. Detrick with the mission 

to conduct defensive R&D including prophylactic and therapeutic measures, 
more rapid and effective diagnoscic and identification procedures and to 


evaluate the threat of 3W co the military from a medical point of view. 
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The US Naval Unit, Ft.- Detrick was established on 8 February 1944 
4 


with the mission to promote modern medical research in public health 
concerns, vapor phase disinfectants control of airborne diseases, and 


to provide the Naval Establishment with information for its defense. 


Naval personnel were integrated into all aspects of the laboratorles, 
and operational elements of‘ the past. 
The US Air Force began to station liaison officers at Ft. Detrick 
in the late 1940'5. The mission was to coordinate BW munition develop- 
ment, supply support for field testing, and to maintain and operate a 
meterological station. Mei 
General Safety and Medical Considerations. The safety and medical 
aspects of testing with biölogical material were of overwhelming eoncern 
to management from Inception of the BW program, primarily because of the 
many unknowm factors, and the potential severe danger ‚to employees as 
well as the local community. A major safety organization was always . 
established along.with the operational organizations and its iImportance 
can be attested to by the fact that the Safety Director reported directly 
to the Commanding Officer and Technical Director. Since many of the early 
aspects of the Safety/medical program were of necessity experinental, 
it was necessary to confer with and have the approval of the Surgeons' General 
of the wilitary services for much of its operations. U.S. Public Health 


Service maintaäined cognizance of the progran and provided advice on 


public health. & 
To this end, the Safety/medical program developed Specialized 

operating features for 1laboratories to include negative pressure 4a: 

lation cabinets, glove ports and gloves for working within the cabinets, 


and exhaust ventilation system incorporating alr incineration chambers, 
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veter and water decmmtanination sysiens an proteninve checking ard 
masks to ensure that oo contaninated mererial contscted ihe workers 

or was discharged to the environment. 

These Bioneering efforts subsequentiy became the foundation for 
infectious disease safety procedures, techniquas and equipment 
throughout the scientific and industrial communities in ‚the world. 

_" The concern for safety/medical. aspects is further noted by the 
deliberations of various external/advisory committees such as "The 

US Biological Warfare Committee" (Merck Committee) in 1942, and the 
Committee on Biological Warfare of Ihe National Military Establishment 
Research and Development Board (Baldwin) in 1948. With advent of the 
requirement to determine the field environnent effects’ such as varying 
temperature, humidity, terrain, to include structures, "sunlight, winds, 
etc., on BW agents, independent external advisory committees were formed 
to review, comment upon, and make reconmendations concerning test 
protocols. These committees were "The Ad Esc Gomnittee on BW Testing" 


(Scheele Committee) 1953, and ®The Interagency Survey Connittee on 
Bu Testing" (Price Committee) 1955. The members of these committees 
were eminent authorities in their £ields of biological and medical 
sciences and were drawn from various universities, and Federal and 
state agencies. It is to be noted- that these committees did in fact 
make strong recommendations for safety/medical requirements and 
specified certain pathogenic wisroorganisms which should be utilized 


for open-air testing. The Army considered these latter recommendations 


binding., 
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The increased testing program which arose from DOD Project 112 
generated a detailed .safety review procedure for each test. "The Deseret 
Test Center (DTC) Medical Advisory Committee" (Davis Committee) 1962-1969 
provided the first level of review. Since DIC was a joint organization 
the proposed test Hegräne were reviewed and approved by the Joint Chiefs 


of Staff and the Office of the Secretary .of Defense. A national policy 


directive was issued by the President on 17 April 1963 requiring 


Presidential approval of all tests which might have significant or psotracted 


effects on the physical or biological environment. The Department of 
Defense issued an instruction in April 1963 on Large Scale Scientific or 
Technological Experiements which outlined the procedure to be used for 
obtaining Presidential approval. DIC test plans and the Medical Advisory 
Committee recommendations were forwarded to the President!s Science 
Advisory Committee for approval, 

Conduet of testing. In the conduct of testing, specialized 
sampling and analysis aspects were employed to determine the various 
parameters of the test requirements as well as the downwind travel 
distances.;; These were supplenented by rather complete meteorological 
data gathering systems to define meteorological conditions. Metero- 
logical conditions were an absolute control factor in whether or not 


a test was permitted to start or continue. 
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Simulant Testing. Every effort expended in open-air testing was 
first directed towards the utilization of simulants to obtain the necessary 
data for evaluation. Biological simulants are defined as living micro- 
organisms, not normally capable of causing infection, representing - 
the physical and biological characteristics of potential microbiological 
agents and considered medically safe to operating personnel and surrounding 
communities. In addition, certain selected inorganic materials such as 
flourescent particles, were also utilized to obtain aerosol dissenination 
data. 2 


The two most commonly used biological simulants were Serratia mar- 


cescens (SM) and Bacillus subtillis variant niger, normally referred 


to as Bacillus globigii (BG). The most commonly used flourescent particle 
was an Inorganic complex, zinc cadmium sulfide (Zn CdS). 


Bacililus globigii (BG). BG is considered ubiquitous in nature. It 


can be readily cultured from hay, dust, milk and water. It was and is 

still considered by medical authorities to be harmless (nonpathogenic) 

to man, The utilization of BG in aerosol testing in open-air tests 

were reaffirmed as /recently as 1970 by The. Surgeon General of the US . u 
Public Health Service who indicated as a result of his directed literature 
search and consultation with health experts, that there is no evidence of 
infection in man or experimental animals following exposure to BG spores, 
even in massive doses. 

Serketia marcescens (SM) is a motile, nonsporulating, grämnegative 
bacillus which may produce a red piguent especially when grown at room 
temperature. It is commonly found in water, food and sewage and some- 
times can be isolated from feces and sputum of apparently healthy people. 


It was used as a bacterial marker with little risk up to 1969 because 


of its avirulant nature. In 1969, it was recognized as having 
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limited vathogenic czpability and should not be used for study of 
experimenLal infections ‘in war beuause of the assumed role as an 
opportunist, producing disease If man is exposed to large doses 
and/or when the body defenses are weakened by age, debilitatory 
disease, drug abuse or antibioties. A summary report on SM is at 
Appendix II. 

Aspergillus fumigatus (AF) was a fungus simulant used on’ four 
occasions from 1950-1953 anä abandoned when antifungal agents were 
removed from the BW program, Ic is ubiquitous in nature and can be 
cultured from soil, water, air, food stuffs, animals waste products. 
and most human body orifices. AF is’ considered an opportunist causing 
espergillosis in debilitated persons. 

Rationale for Vulnerability Testing. In the beginning and eontinuing 
throughout the BW Program, there was a paucity of scientific and 
engineering knowledge and principles related to the vulnerabili:y of 
the US and/or its personnel to BW attacks both covert and overt. 
Vulnerability testing was required to provide Durostien She 
agents likely to be used, means of disseminating agents, sizes of areas 
that could be attacked, environnental effects on agents, ebstructive 
effects of buildings and’ terrain on agents, ability to detect and 
identify agents areas of the US and- for its forces most likely to be 


attacked; the’extent of damage possible, and data to devise physical 


and mathemarical models to be used as substitutes for live, open air 


testing. & 
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The examiration ci une chreat of wulnerability cf the US and/or 
its perscanei co EN attack, overt or vovert, wes under active consider- 
ation as eer!y as 1939. "Bacteriolorical Warfare Possibliities", 
Technical Study No. 16, 28 August 1939, Office of the Chief, Chemical 
Warfare Service, concluded "chat attack by airplane dissenination of 
infected insects and other bacteriological materials, is a possibility 
not to be ignored, especially when parachute troop landing can be expected." 
alleine: information fron WWI indicated that Axis powers had 


resorted to the use of EW in the form of anthrax and glanders. 


Concern about the vulnerability of the US to BW attack at the 
highest levels In the government has been noted in previous chapters 
especially chapter 1. However, immediate concern was expressed by 
the Chairman of the Comittee on BW, of the Research and Development 
Board of the National Military Establishment (NME) in a special 
report on BW activities, 5 August 1948. He eancluded that! 

(1) Biological agents would appear to be well adapted to subversive use: 
(2) The US is particularly susceptible to attack by "special BW 
operations” (meaning subversive or covert actions iInvolving the use 

of biological agents); (3) The subversive use of biological agents by a 
potential enemy prior to a declaration of war presents a grave danger 
to the US; and (4) The BW R&D program is not now authorized to meet 

the requirements necessary to prepare defensive measures against 


= e 4 
special BW operations. The memo recommended that the Secretary 0: 
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Defense authorize the NME to engage In the required R&D to cownter the 
threst in the field of special BW operations and suggested that a unit 
be set up as an integral part of Ft. Detrick. Illustrative examples 
of projects to be undertaken described in the nemo were testing of 
ventilating systems, subways, water supply systens, etc., with 
innocuous organisms. 

House Report No. 815 entitled "Research in CBR," a Report of the 
Comittee on Science and Astronautics, the House of Representatives, 
86th Congress, First Session 1960, ‚gecommended that "nore positive 
and imaginative attention should be given to the problems of detecting 
and guarding against use of CBR by saboteurs aimed at disrupting key 
activities in time of emergeney." (Appendix III) 

Concern regarding vulnerability of the US continued even after 
the Presidential ban on offensive BW in 1969. The Chairman of the 
President's Science Advisory Committee, BW/CW Panel, submitted a 
report on 16 December 1970 "Requirements for BW Defense" to the 
Deputy Secretary of Defense. The report stated a recognition of 
the need to continue many aspects of the BW defensive program to 
include the resolution of problems relating to US prepardness against 
covert attack on the civilian population. 

The report of the NSC Under Secretaries Committee, 5 August 1972, 
entitled "Annual Review of the US CW and Biological Research Program" 

“ Appendix B, entitled "Biological-and Toxin-Research Program" contains, 
a recommended 5-phase program which it states is in ansehe with 


the PSAC report (15 Decenber 1970. noted above). The vulnerability 
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Analysis 


base al the NSC vegrri states "Ibis pertion «{ the progren 


6 


}ily ta biolagie=l 


attack. 


valnerability testing.... This will be a continuing progren. The ' 


"rosting" phase of the recommended program states "simulated tests will 
ee: —= 


be reguirsd for testing defense equipment and f erability 


; anziysis." The report further states that studies indicating vulner- 


ability of ‚the United States and its Armed Forces must remain classified. 


Thus vulnerability testing provided essential data to permit the 
military and civil defense authorities to assess the dangers to which, 
the US and its allies might 'be exposed and to plan appropriate responses 
by eneny actions in the BW area. 


Appendix IV summarizes BW field testing chronologically. 
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1 Definition. 
5. marcescens is a motile, non-sporulating, gram negative bacillus oi 


the family Enterobacteriace, which ınay. produce a xed pigment especially when 


grOwn at room temperature. Itis commonly found in water, food and sewage and 


can be sometimes isolated from the feces and sputum of apparently healthy people.” 


Io. Disease associated with S. marcescens, 


a. Pre antibiotic era (prior to 1946). 


$, marcescens, originally named Chromobacterium prodigiosum, was 
first recognized in 1823 as a cause of "bleeding polanta," a red incolgretian of 
cornmeal mush(?), and has subsequently received great historical notoriety as a 
masquerader of blood (i.e., blood stained DEREN, wafers). A low degree of 
pathogenicity was assumed because reports of serious infection in hun,ans were 
rare isolated events. In 19 19) Woodward and Clark reported a case of "pseudo- 
hemoptysis" in a young man. Aside from a chronic cough and the Psychological 
aspects of producing red (appearing bloody) sputum, he was apparently quite 
healthy. Thompson (© and Aronson (°) zeported the same case of meningitis. 
The patient apparently recovered spontaneously and there was some question as to 
whether the organism was a contaminant. Other reports were not available for 
this review suggested a pulmonary(©) and a waund (7) infection. 

b. Post antikisie ran —— 


The post antibiotic era ushered in a period during which an increasing 
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number of incidences of serious Infections caused by S. marcescens were 
reported. They began with scattered reports on series of small numbers of 
cases(® N but which have steadily ihcreased until.tbe present time (over 


10 reports since 1970). The common threads running throughout the reports 


‚are hospitalization, intravenous and urinary tract catheterization, serious 


underlying disease, a debilitated state, broad spectrum antibiotics and 


10,11, 12,18, 14), All these conditions predispose patients 


” to infection with organisms of low intrinsic virulence. The largest number of 


xeports have emphasized the acquisition of the organisms( 15, 16, 17,18, 19), 
and the urinary tract as.a principle infected organ. (Bibliography incomplete). 
IH. The use ofS$. marcescens as a bacterial "marker. 

‚The non-virulent aspects of S. marcescens during the pre antibıotic er 
and its red coloration long ease of identification led to its selection as a 


20) 


bacterial marker. In 1937, Burket and Burn ‚ and in 1949, MeEntegart and 


Portertield? D, painted S. marcescens ‘on gums to determine the source of 


bacteriemia following dental extraction. No ill effects were seen in spite of 


(22) 


documented bacteriemia in 15 patients. Kass and Schneiderman‘””, planted 


“ Serratia marcescens to demonstrate bladder colonization from the urethral 


(23) 


. zT * je y z 
meatus after catheterization. Laurenzi, Porter, Kass ’ demonstrated the 


‚bacterial clearing effect of the tracheoßronchieittree"after planting S. marcescen: 


LI-E-3 


118 


in the oropharyntt, Paine demonstrated the relatively harmless effects on 
healthy young voluutsers of aerolization of large amounts of 58. marcescens 
(2.5 hrs ezposüre, 2x 10 org. per eubic feet of air). In fact, until the early 
1960'6 5. marcescens was’routinely used to demonstrate aerolization and afr 
sampling techniques in college bacteriology courses(2P), r 


IV. Useof$. marcescens by the U.S. Army relative to reports of disease 


at that time. 


The only incidence of S. marcescens aerolization by the military referred to 


in the published literature occurred in the San Francisco Bay area, September 


" 1950129), 


In 1957, Wheat, et „ld reported on 11 cases seen in a San Francisco 
Hospital £rom September 1950 - February 1951. However; the association with 
the’ above mentioned aerolization appears to be coincidental, since (1) no other 
hospitals reported similar findings; (2) and all the patients had urinary tract 
Infectiong (2 subsequentiy developed septicemia,. a well recognized complication 
of uriuary eatheterization), Thus, considering the evolution of £ disease eanaad 
byS. marcescens, itis Baely that this report was Br forebearer of what was 
to come. ”e 

Intravenous drug abuse, which is frequently associated with an increased 
incidence of infections, was theunderlying condition associated with 19 cases 


of endacarditis caused by S. marcescens in the San Francisco Bay area reported 
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119 


Mills, etaiin 107, Similar clustering of cases of endooarditis among 
ae due to unusual organisms have been reported, (i.e., Pseudomones 

in Detröit, enrarococci in Cleveland)‘. 

ö Recen 1t reports of infections inwmlved principally non-pigmented strains, 
SR relationship of pigment production to the ability to infect man is unclear 


arthe present time.‘ 


s v. Summary. 


The increase in infections caused by S. marcescens, appears to be an illness 


; related to medical progress and has assumed a prominent role as an opportunist, 


producing disease in man only in large doses (i.e., contaminated nebulizer), 
and/or when the body defenses are weakened by age, debilitating disease, dıug 


abuse, or antibioties. Its earlyuseasa bacterial marker entailed little risk, 
‚ y 
nals en, 22, 25, 24), 


pubiished the data,and an editorial in the Lancer ?®) published as late as February 


1969, emphasized the, avirulent nature of the organism. Not until 1969 did Sensstahen 


of limited pathogenic capabiiity lead to the advice that the organisın should not be 


used for the study of experimental infections a man, 
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Annex E 


Exiracı from Appendix III. 


RESEARCH IN CBR 


A Report of, 


THE COMMITTEE ON SCIENCE 


AND ASTRONAUTICS 


are \..The House of Representatives 
- .The Congress of the United States 


EIGBTY-SIXTH CONGRESS 


FIRST SESSION 


(No. 23) 
House Report No. 815 


Pages 15-16 


. As a result of its hearings and further study on the probleus of 
j research in CBR, this committee offers the following recommendations: 

(1) There must be a strong and continuous intelligence effort 
conducted by the United States as a protective measure to keep abreast 
of foreign developments in the fields of CER if this country is to 
have time to develop adequate passive defense and other counterweasures. 
. (2) Surveillance of foreign activities might also give this Nation 
its only inkliug of imminent use of CBR against the.United States, and 
therefore is important for this reason, too, ö 
, (3) There is an urgent need for greater public understanding of the 
dangers and uses of CBR if proper support is to be given to our defenses 
end-countermeasures. .. 

(4) In any consideration of international disarmanent, a special 
ef£ort zrıst be made rot to overloak the great potential of CBR and 
the ease of evading detection of CBR activities, 

5 There is an urgent need for 2 higher level of supsort con a 
continuing, longrun basis in order to develop better detection and 
protectian measures against possible employment of CBR against this 
country. 


(6) Civil defense plans of this country should include a more 


positive effort at providing sheiters which are proof against CBR attack, 


at providing more masks and proteetive clotking, and in public 
instruction in deiensive measures, 
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re and iasginative attention should be given to the 
problems cf detec rding againe: use of CHR by saboteurs 
aimed at disrupting key activities in Eime uf emergency. 

(E) The comittee views CBR as a weapon which Is not competitive 
with nuclear weapons, but compiementary to them, designed to do a 
different job. 

-(9)° The committee cannot bring itself to describe any weapon of 
was as "humane," and makes nc moral judgement on the possible use of 
CBR in warfare. It does recognize that ignoring CBR will not remove 
the problem of its existence ‚or its possible employment against the 
Untted States, u “ 

(10) It is granted that some forms of CBR offer the prospect and 
the hope of winning battles. without taking human life or destroying 
homes and factories. If force must be used, this is better than many 
of the alternatives. But it must also be recognized that even if the 
United States is attacked with the new "gentle" weapons, the conse- 
quences of apy defeat for our Nation would be just as dangerous to 
our national goals and life. 

(11) Zt is also recognized that in the present world situation with 
other countries pursuing vigorous programs of CBR development, the 
best immediate guarantee the United States can possess to insure that 
CBR is not used anywhere against the free worid is to have a strong 
capability in this field, too. This will only come with a stronger 
program of research. . 

(12) At the present time, CBR research is supported at a level 
equivalent to only one one-thousandth of our total defense budget. 

In light of its potentialities, this committee recommends that serious 
consideration be given to the request of Defense officials that this 
support be at least trebled. Only an increase of such size is likely 
to speed research to a level of attainment compatible with the ef£forts 
of the Communist nations. . 

(13) I£ CBR is to be considered a deterrent force in the U.S. 
arsenal of weanons, the program of research advocated here will have 
to be accompanied by an adequate program of manufacrure and 
deployment of CBR munitions. 

(14) CBR warfare is not particularly expensive as compared with 
many other modern forms of warfare, particularly when considered 
as an incremental cost added to already necessary delivery techniques 
employed for nuclear weapons. This is a further reason why. this 
investment must be given careful consideration. 

(15) The research being done in CBR has already yielded a variety 
of peacetime benefits, including antidotes for poisons, new serums -0 
prevent disease, greater understanding of how diseases are spread;,- 
new insecticides, and fundamental knowledge of life processes. (See 
appendix.) There is no real separation possible between potential 
military application of chemical and biological knowledge and veace- 
£ful applications. These peaceful applications are required in any 
case, and deserve added support for the national welfare, 

(16) The United States is in a research and development race, ? 
ticularly with the Soviet Union, whecher it be for peaceful or milizsery 
purposes. The study by this committee of CBR reinforces our general 
view of the urgency of the overall race and the-necessity of full 
public understanding and support of science and technology everywhere 
in our Nation. 


(7) More poe! 
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Appendix IV to Annex E 


Biological Field Testing 
(Chronological Listing) 


. 
Table 1 - Antipersonnel with biologicai eimulants involving public domain. 


Table 2 - Antipersonnel with biological simulants not Iinvolving public ‚domain, 


Table 3 


Table A 


Nonbiological simulants/air diffusion involving public domain. 


t 


Antipersonnel with pathogenic agents. 


Table 5 - Anticrop with pathogenic agent invalving public domain. 


. Table 6 - Anticrop with pathegenic agent not involving public domain. . 
Abbreviations 

VA Unavallable. 

BG Bacillus globigii (Bacillus subtilis var niger). 

SM Serratia marcescens. “ 

ar .  Aspergillus fumigatus. ' 

EC Escherichia coll. 

YP Fluorescent particle, 

LP Lycopodium Spores. 

502 Sulfur Dioxide. 


est ine mn 


LOCATION OF TEST 


Washington, DC 


USS Coral Sea anch- 
ored in Hamptom Rds, 
& USS K.D. Bailey 
at sea off entrance 
to Hampton Roads 
Hampton Roads, VA 

li trial at anchor, 
16 trials at sea 
off the entrance 


San Francisco, CA 
Port Hueneme, CA 
Panama City; FL 


off-shore, between. 
Port Hueneme and 
Point Mugu, CA, 
near Santa Barbara 


Pennsylvania State 
Highway #16 west- 
ward for one mile 
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TABLE 1 


ANTI-PERSONNEL 
BIOLOGICAL SIMULANTS 


INVOLVING PUBLIC DOMAIN 


DATE(8) OF TEST 


18 Aug 1949 
26 Aug 1949 
12-13 Dec 1949 
ll Mar 1950 


1-21 Apr 1950 


Sep 1950 


10 Sep - 24 Oct 
1952 


Mar-May 1953 


„17-27 Aug 1954 


“ 7 Jan 1955 


from Benchnerk #193 - =... 


Kittakinny and 
Tuscarora Tunnels, 
Pennsylvania Turn- 
pike 


' offshore Hawaii 


Aug 1955 


Jan-Jüne 1963 
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BIOLOGICAL FIELD TESTING 


SIMULANT/AGENT USED 


BG 
BG 


BG 


BG 


BG 


BG" 


LOCATION OF TEST 


Vicinity Ft. Greeley, 
Alaska 


Central Alaska 
National Airport & 
Greyhound Terminal, 
Wash, DC 

Oahu, Hawaii 


Off California 
Coast (San Diego) 


Hawaii, Hawaii 
New York, NY’ 


Hawaii, Hawail 


Oahu, Hawaii 


Dugway Proving Ground 
Utah 


Camp Cooke, 
California 


Edgewood Arsenal, MD 
Key West, FL 


Off California Coast 
(San Clemente) 
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DATE(s) OF TEST 


Dec 1963 - Jan 1964 
Jan - Feb 1965 


May 1965 


May - Jun 1965 


Feb - Mar 1966 


Apr - May 1966 
7-10 Jun 1966 


Jan - Mar 1968 


Apr - May 1968 


1945 
Jul-Nov 1949 


1955 


1959 
1952 


Aug-Sep 1968 


IV-E-1-2 


SIMULANT/AGENT USED 


BG 


BG 


FP 


BG 


BG 


BG 


BG 


LOCATION OF TEST 


Marine Corps Schools 
Quantico, VA 


Port Huemene, CA 
US Naval Advance 
Base Proving Ground 
Port Hueneme, CA 
NAB, Little Creek, 
VA 


Carswell AFB, Ft 
Worth, TX 


Fort. Detrick, MD 
Limited Area 


Navy Supply, 


Mechanicsburg, PA 
and Norfolk, VA 


Fort Detrick, MD 


Fort McClellan, AL 


Fort MeClellan, AL” 


Canp Detrick, DM 7 14-Feb 1953 to . 


Dugway Proving Ground, May - Jun 1953: 
TUT Fr . . 


Eglin ARB 
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TABLE 2 


BIOLOGICAL FIELD TESTING 
ANTI-PERSONNEL 
BIOLOGICAL SIMULANTS 
NOT INVOLVING PUBLIC DOMAIN 


 DATE(s) OF TEST 


SIMULANT/AGENT USED 

24-25 May 1949 B6 
Jul and Sep 1949 26 
22 Jul 1949 26 
Dec 1950 sM 
26 
Ar 
11-21 Feb. 1951 36 
SM 
Ar 
15 May 1951 sM 
i BG 
7 May - & Jum 1951 26 
“SM 

Ar. 
Aug — Sep 1951 SM 
1 - 30 Jul 1952 sM 
BG 
15-28 Sep 1952 sm 
BG 
sM 
. 24 Feb 1953 ° 36 
86 
u‘ 
i b23 

er 

1 Jun - 1 Jul 1953 36 


W-E-2-1 .. 


LOCATION OF TEST 
Dugway Proving Ground, 
ur 

Caup Detrick, MD 

Fort Ritchie, MW 


Dugway Proving Ground, 
ur 


Dugway Proving Ground, 
ut 


Morrisville Maneuver 
Area, Pelham Range, 
McClellan, AL 


Dugway Proving: Ground, 
ur 
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DATE (8) OF EST 


17 Jun 1953 and 
25 Jun 1953 


Jun 1953 


13 Jul 1953 to 
14 Oct 1953 


13 Jul 1953 
14 Jul 1953 
6 Aug 1953 
12 Aug 1953 


15 Sep 1953 
21 Sep 1953 


15 Oet 1953 
21 Jen 1954 
27 Jan 1954 
12 Feb 1954 
17 Feb 1954 


. 14 Mar 1954 


Ft Belvoir, VA 


Eglin AFB, FL and 
Kirtland AFB, NM 


Dugway Proving Ground, 
UT 


Fort Ritchie, MD 
Dugway Proving Ground, - 
vr 


BET we vu 


Engineer Proving 
Ground, Ft Belvoir, 
VA 


Port Hueneme, CA 


7 Apr 1954 
1953 


Apr — May 1954 


(Eglin) and 

Jul 1954 (Kirtland) 
Apr — May 1954, 
Jul 1954 


13 May 1954 
24 May 1954 


Sep 1954 

Oct 1954 

15 Nov 1954 - 6 Jun 1955 
1954 


1954 


24 Jan 1955 


I-E-2-2 


SIMULANT/AGENT USED 


BG 


BG 


LOCATION OF TEST 


Dugway Proving Ground, 
tT 


Wright Patterson 
AFB, OHIO 


Dugway Proving Ground 
uI 

Loring AFB, Maine 
Army Chemical.Center, 


Mm 


Dugway Proving Ground, 
ut B 


Camp Cooke, CA 

Dugway Proving Ground, 
uT 

Army Chemical Center, 
MD 


Fort Detrick, MD 
Area B 


Dugway Proving Ground, 
UT. b 


Explosive Ordnance 
Disposal Technical 
Center, Indianhead, 
rg: 


Range 75C, Eglin Air 
Force Base; FL 


Dugway Proving Ground, 
UT and Hamilton AFB, 
ca 

MeGuire AFB 


Dugway Proving Ground,’ 
‚UT 
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DATE(s) OF TEST 


May 1955 

May - Jun 1955 
27 Jul 1955 
Aug 1955 


Aug 1955 

1 Dec 55 - 3 Feb 56 
Jan -.Feb 1956 

21 Mar 1956 

23-24 Apr 1956 
Spring - Fall 1956 - 
Summer 956 

Aug — Sep 1956 

1956 

Oct — Nov 1956 


20 May - 25 Jun 1957 


20 - 24 Jun 1957 


‚Jul = Aug 1957 


Sep, Oct 1957 


? 


"Sep, Oct, Dec 1956 and 


Jan, Apr, Sep, Oct 1957 


7 Oet 57.and 18-21 Jan 1958 


15-18 Oct 1957 


1957 


IV-E-2-3 


.SIMULANT/AGENT. USED 


‘BG 


BG 


‚sM 


LOCATION OF TEST 
Eglin AFB, FL 


Dugway Proving Ground, 
Ur 


Ft Eustis, VA 
Fort Detrick, MD 


Ft MeClellan, AL 


Dugway Proving Ground, 
DT 


Fort Detrick, MW 
Eglin AFB, FL 


Dugway Proving Ground, 
UT, Ft Bragg, NC 

Yuma Test Sta, AZ 

Ft Detrick, MD 


DPG, UT 

Ft Bragg, NC 
Yuma Test Sta, AZ 
Ft Detrick, MD 


Dugway Proving Ground, 
um 


EEE mn 


Yuma Test Sta, AZ 
Ft Bragg, NC 


Dugwey Proving Ground, 
ur 
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DATE(s) DE TEST. 


May - Jun 1958 


Aug - Sep 1958 

Aug 1958 

24 Sep 1958 

Jul 1959, 

Jul 1959 to Dec 1960 
Sep 1960 

27 Mar 61 and 16 May 61 
Jun 1961 

Aug - Sep 1961 


9-16 Feb 1959 

12 Oct - 6 Nov 1959 
Mar - Jun 1962 

19 Mar - 13 Apr 1962 
June 1962 


Aug 1962 - Feb 1963 
Oct 1962 to Mar 1963 


Sep 1962 
May 1966 


Nov 1962 - Mar 1963 
Jan - Apr 1963 


Nov 1962 - Mar 1963 
Nov 1962 - Mar 1963 
1962 - 1963 


16 Jan 1963 - 29 Jan 1963 


Mar - May 1963 
Mar - May 1963 
Oct 1963 - Mar 1964 


7 Nov - 14 Nov 1963 
24 Jan - 3 Feb 1964 


IV-E=2-4 


Lipstick 


Lipstick 


LOCATION OF_TEST 


"it Field, Edgewood 
Arsenal, MD 


DPEG, UT E 
Fort Bragg, NC 


Carroll Island, 
Edgewood Arsenal, MD 


Fort Detrick, MD 
Canp Pendleton, 
Edwards -AFB, . 
Rosamond Dry Lakebed, 
ca 


Dugway Proving Ground, 
u 


Rosamond Dry Lake 
Edwards AFB, CA 


Edwards AFB, CA 


Ft Bragg, NC 

Edwards AFB, CA 
Pacific Missile Range, 
Point Mugu, CA 


Eglin AFB, FL 
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DATE(s) OF TEST 
19 - 26 Feb 1964 


Aug — Sep 1964 
10 - 25 Aug 1965 


Nov 1965 


Oct 1966 - Mar 1967 


Feb 1967 
Jul 1968 - Mar 1969 


26 Sep 1967 - 13 Jul 1968 
15 Jul - 16 Oct 1968 

Aug —- Sep 1968 

Nov 1968 

Jul 1969 


2 Nov 1969 to 6 Nov 1969 


IV-E-2-5 


SIMULANT/AGENT USED 


BG 
Uraine Dye 
BG 


BG 


BG 


BG 
SM 


BG 
Lipstick 


SM 
BG 


SM 
BG 


Lipstick 


BG 


* BG 


LOCATION OF TEST 


Harpers Lake, CA 
«(Mojave Desert) 


South Carolina, 
Georgia Coast 


Minneapolis, MN 
St. Louis, MO 


Rosemont, MN 
San Francisco Bay, 
Redwood City, CA 


Continental U. S. 
East of Rocky 


North Central 
Texas 


Vanderburg AFB, CA 
Cape Kennedy, FL 


NE Oklahoma, Corpus 
Christi, IX, E Wash- 
ington and SW Nevada 
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TABLE 3 
FIELD TESTING 


NON-BIOLOGICAL SIMULANTS/AIR DIFFUSION 
INVOLVING PUBLIC DOMAIN 


DATE(s) OF TEST SIMULANT/AGENT USED 


18 - 19 Aug 1949 Soap Bubbles 


Mar - Apr 1952 - FP 


15 Jan - 24 Mar FP 
1953 

Sep - Oct 1953 FP and 

" Lycopodium spores 
21 and 26 Mar 1956 FP 
ö SO, 

30 Nov 1957 FP 
6 Feb 1958 

25 Apr 1958 

20 Mar 1958 

1959 -: 1960 FP 
Test No. Date 

Al 13 Aug FP 
A-2 . 15 Aug 

A-3 18 Aug 

d=4 2 Oct 

A-5 “ 5 Oct 

4-6 7 Oct 

A-7 9 Oct 

4-8 12 Oct 

A-9 10 Feb 

&-10. 12 Feb 

A-11 15 Feb 

&-12 19 Feb 

&-13 22 Feb 

- Jun = Aug 1961 FP 
Feb, Mar, and Jun 1962 

May, Jun 1961, FP 

"Jan - Mar 1962 

Summer 1962 & FP 

IV-E-3-1 


LOCATION OF TEST 


St. Louis, MÖ 


Dugway Proving Ground, 
ur 


Chippewa National 
Forest, MN 

San Francisco, TA 
Wambaw Swanp 
Francis Marion 
National Forest, SC 
Fort Wayne, IN 


Victoria, TX 


Oceanside,. CA 
Searcy, AR 

East Central Texas 
Charles Lathrop Pack 
Demonstration Forest 
of the University of 
WA 


Cambridge, MD 
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DATE(s) OF TEST 


9 - 29 Jul 1966 


Jun - Jul 1967 
Sep 1967 - May 1968 
1967 


Nov 1968 - 


Aug - Nov 1969 


IV-E-3-2 


SIMULANT/AGENT USED 


‚May - Sep 1963 FP 
Apr - Oct 1964 

Mar 1965 

17 - 21 May and FP 

15 Aug 1963 

4 Sep 1963 FP 

Jan - Aug 1964 FP 
Mer 64 - Mar 1968 FP 

Jun — Aug 1964 FP 

29 Jul 1964 - 5 Feb 1966 FP 
Jul - Aug 1965 LP, FP 
Jul - Aug 1965 LP, FP 


Glass beads & fluorescent 
tagged cork 


= . 
FP 


Glass beads, fluorescent 
tagged ground cork 


m 
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TABLE 38 


BIOLOGICAL FIELD TESTING 
ANTI-ANIMAL 


NON- BIOLOGICAL 'SIMULANTS 


LOCATION OF TEST 


Fort Worth, Texas 
Stockyards 


Kansas City, MO 
Stockyards 


South St. Paul, Minn 
Stockyards 


Sioux Falls, SD 
Stockyards 


Sioux City, Iowa 
Stockyards 


South Omaha, Neb 


a nr 


INVOLVING PUBLIC DOMAIN 
DATE(s) OF TEST 
30 Nov - 1 Dec 1964 
3-4 Dec 1964 
2: Jan 1965 
13 Jan 1965 
14 Jan 1965 


15 Jan 1965 


IY-E-3B-1 


SIMULANT/AGENT USED 


jest, U5bD 


derosal Deodorant 


LOCATION OF TEST 


Dugway Proving Ground, 
UT 


(Horizontal Grid) 


(Horizontal Grid) 


Animal Exposure 
Chanber 
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TABLE 4 


BIOLOGICAL FIELD TESTING 


- ANTI-PERSONNEL 


PATHOGENIC AGENTS 


DATE(s) OF TEST 


1 Jun 1951 - 26 Aug 
1951 
27 Mar 1952 


12 May 1952 

9 Apr 52 & 9 Jul 52 
Jun & Sep 1952 

Jul - Aug 1952 

Aug - Oct 1952 


.21 Aug 1952 


Sep - Nov 1952 
9 Oct 1952 
19 Nov 1952 
Dec 1952 
24 Mar & 21 Apr 1953 
18 Mar -12 Jul 1955 
20, 28 Dec 1954 & 
6 Jan 1955 
Jan - Apr 1954 
12 & 18 Nov 1954 
27, 29 Oct 1954 
3 Nov 1954 
4 Sep 54 - 21 Feb 56 
12 Jan 1955 
6, 15 Apr & 4 May 55 
Mar 55 - Feb 56 
Jun 54 - Jun 55 
Aug — Oct 1957 
May - Jul 1958 
Aug 57 - Apr 1959 
23 Oct & 14 Nov 1957 
Apr 1958 
Jul 1959 


Apr 1960 - Feb 1962 
Apr 1960 - May 1960 
Sep 1960 


" 30 Jan 1961 - 27 Sep 


1962 
Aug 62:- Feb 63 
Nov 62 - Mar 63 


IV-E-4-1 


SIMULANT/AGENT USED 


Coziella burnetti 
Psittacosis virus 


Pasteurella pestis (avirulent 


Strain A-1122) 
Brucella suis 
Pasteurella tularensis 


Brucella suis B. welitensis 
Brucella suis 
Srucella suis 


Coxiella burnetitf 

Coxiella burnetii 
Pasteurella 

Ciostridium botulinum toxin 


Brucella melitensis 
Pasteurella tularensis 
Coxiella burnetii 


Brucella suis 


Bacillus anthracis 


: Pasteurella tularensis 


Brucella suis 


Bacillus authracis 
Brucella suis 
Brucella suis 
Bacillus anthracis 
Brucelia suis 
Bacillus anthracis ' 


Pasteurella tularensis 
Pasteurella tularensis 
Pasteureila tularensis 
Bacillus anthracis 
Fasteurella tularensis 
‚Coxiella burnetit 
Pasteurella tularensis 
Pasteurella tularensis 
Botulinm toxin. 
Bacillus anthracis 
‚Coceidioides 
Coxiella bumeti!i 


Pasteurella tularensis 
Pasteurella tularensis 
Coecidioldes 
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LOCATION OF_TEST DATE(s) OF TEST. SIMULANT/AGENT USED TABLE 4A 
Dugway Proving Ground, Nov 62 - Mar 63 Coccidioides uranine (UNSUBSTANTIATED) 
UT (Continued) Coxiella burnetii BIOLOGICAL FIELD TESTING 


ANTI-PERSONNEL PATHOGENS 


30 Jan 63 - 11 Apr 63 Pasteurella tularensis 
NOT INVOLVING PUBLIC DOMAIN 


28 Mar - 11 Apr 1963 Pasteurella tularensis 

Oct 63 - Nar 64. Coccidioides 

14 Oct - 17 Nov 1965 Pasteureila tularensis 

25 Apr 66 - 6 Jun 66 Pasteurella tularensis 

9 Jul 66 - 25 Aug 66 Pasteurella tularensis 

15 Feb — 4 Apr 1967 Pesteurelle tularensis 
Coxiella burnetii 


LOCATION OF TEST DATE(s) OF TEST " SIMULANT/AGENT USED 


Dugway Proving Ground, Jun - Nov 1950 Pathogens 
ur 


Eglin AFB 14 Jul 1951 Hog Cholera 


Farm owned by Univ Oct 1951 Newcastle Disease 
of Wisconsin 


Ft Detrick & DPG Mar - May 1961 Pasteurella tularensis 
Brucella suis 


IV-E-4-2 IV-E-4A-1 
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138 
TABLE 5A 
TABLE 5 
(UNSUBSTANTIATED) 
BIOLOGICAL FIELD TESTING En FIRED TERTING 
ANTITEROE ANTI-CROP 


PATHOGENIC AGENT 
INVOLVING PUBLIC DOMAIN 


BIOLOGICAL AGENTS 
INVOLVING PUBLIC DOMAIN 


LOCATION OF TEST DATE(s) OF TEST SIMULANT/AGENT USED LOCATION OF TEST DATE(8) OF TEST SIMULANT/AGENT USED 
South Carolina - Edgewood Arsenal, MD 1949-50 TX or TX simulant 
Georgia Coast Nov & Dec 1952 Dyed Lycopodium Spores Seed-dyed 

e Cereal Rust Spores Crookston, MN 1964 TX 
Morris, Waseca, Le May 1953 Avon Park AFB, FL 1954-1957 Cereal Stem rust spores 
Sueur, Crookston, 1960 None 
Duluth, & Rose- 1964 LX Heininthosporim oryzae 
mount, MN r € ö 
j Casselton, ND 1964 TX 
Crookston, MN; Rosemount - 5,7 Jun Wheat Stem Rust 5 " i 
Rosemount, NN; 1955; Rapid City - Crookston, MN 1956-57 
Rapid City, MN 3 Jun 1956; Crookston , 
R 19 Jun 1956 Stillwater, OK ' 1963-67 Tx 
Intersection of US 15, 18, 19, 20, 24, Wheat Stem Rust Hayes, KS 1960, 64, 65 TX 
Highways 60 and 441, 27 Nov & 1 Dec 1956 
Yeehaw Junction, Lincoln, NEB 1964-65 Tx 
Florida 
Rosemount,;.MN 1955, 57, 64 TX 
Hays, Kansas 7 May 1960 Wheat Stem Rust 
Langdon, ND 1960, 64 TX 5 
erimental Station Summer 1959 Rice blast 
en TX E Crowley, LA 1963, 64, 68, 69 IX and Helninthosporium oryzae 
Langdon, North Dakota 12 Jun 1960 VWheat Stem Rust Avon Park AFB, FL . en 1965 - 31 Oct ıx 

" Yeehaw Junction, Nov, Dec 1968 Wheat Stem Rust 

FL 
IV-E-5A-1 


IV-E-5-1 
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TABLE 6. 


BIOLOGICAL FIELD TESTING 
. ANTI-CROP 
PATHOGENIC AGENT 
NOT INVOLVING FUBLIC DOMAIN 


LOCATION OF TEST DATE(s) OF TEST + SIMULANT/AGENT USED 

Dugway Proving Ground, 18 Feb - 27 May 1952 Wheat Rust Spores 

uT 12 Sep 52 - 26 May 53 Stem Rust of Wheat 
21 Jul - 24 Sep 53 Wheat Stem Rust 


(Crop Grd #5) 12 Nov 53 - 16 Dec 53 Stem Rust Wheat 
Apr — Aug 1954 Wheat Rust 
14 Oct 54 Wheat Stem Rust 


Avon Park AFB, Avon Nov - Dec 1954 


Wheat & Rye Stem Rust 
Park, Florida Bombing . 


Range 

ACnlC Rosemount 12 Jul 1955 Wheat stem rust (killed 
Research Lab, s en 
Rosemount, MN 

Belleglade & Ft - Apr 1, May 1, Jm 1, Rice blast 

Pierce, FL N & Jul 1, 1956 & 1957 


IV-E-6-1 


Background. On 21 November 1976, the Long Island Newspaper Neusday_ 
reported that the Army had "conducted an experinent to test San Francisco's (SF) 
vulnerability to a germ warfare attack. A little more then a month later cne 


man was dead and five other patient were infected at a local hospital by 


“. the same kind of bacterium used in the test. ... The Army conducted similar 


erperiments for as long as 10 years, including ... a test in the New York 
City subway systen." . 

: On 22 December 1976, the Washington Post reported under the New York 
Newsday byline- that 'the Army had released information confirming the tests 
conducted in Key West and Panama City, Fla., New York City and $S. F. over a 
16-year period. The Washington Post also stated that the Army said that similar 
tests were ccnducted in Arny Installations at Point Mugu and’ Port Huereme, CA., 
Fort McClellan, AL, a Navy. facility in Mechanicsburg, PA, and at the Pentagon. 
The Washington Post article (22 December 1976) inferred that the Serratia 
marscescens (SM) used in the S. F. tests caused the death in s. F- "1950) 
and that the incidence of pnewmonia cases increased sharpiy in Calhoun Ceunty, 
&aL (1952), and in Key West (1952). The Newsday article in the Washington Post 
(22 December 1976) article reported that SH vas used at eight of the test 
locations ; Bac{llus globigii (BG), at Aeyan of the eight. sites, and a fungus, 
Aspergillus funigatus (AF), at one of the eight test sites. . 

The Newsday ‚article was appasentiy based er a15 Decenber 1976 Aruy 


"acknowleägement that field testing with SM had been conducted. in eight tests 


in the U.S. up to 1966 to determine vulnerability to enemy biolögical attzcks. 


Fl 
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Subzequent tn the two Nawsılav veporte, articles apneareli in various newspapers 
throughout the country. Nn.23 Decenber 1976, the Atlanta Constitution reported 


tests were run at the following locations: 


Pentagon, Washington, D.C. (1950) 
5. F., CA ö h " (1950) 
" Mechänicsburg, 2A (3951) 
Key West, FL (1952) 
Fort McClellan,' AL (1952) 
Panama City, FL (1953) 
"Point Mugu=Port Hueneme, CA “ (1956) 
New York City, NY (1966) 


Analysis of Allegations. The reports of the tests are essentially 
correct except for attributing a direct relationship of increased incidence of 
disease to the Army vulnerability tests’ in the S. F. area in 1950. In 1951, 
Dr. Richard p. Wheat, M. D., et al, in article "Infection Due to Chromo- 
bacteria," published in the Archives of Internal Medicine (Vol 88, 1950) 
reported on eleven cases seen in a San Francisco hospital from September 1950 
to February 1951. The following: is extracted from the "Comment" section o£ 
the referenced article: 


“ . . Instrumentation of the-urinary tract had been performed 
in every case, and the Chromobacterium probably was introduced by 
these procedures. ‘ An epidemiological study failed to reveal the 
route of infection in detail. 


That so many cases of urinary-tract infection by this unusual 
organism should have been observed was not surprising, since the 
obstructed and instrumented urinary passages are fertile soil 
for the mıltiplication of: bacteria that are not commonly the 
cause of disease elsewhere. A contributing facter was the use 
of multiple antibiotics, which eliminated all the usual organisms 
that are responsible for infection of these organs and permitted 
the ready 'implantation of the highly antibiotic- and sulfonamide- 
resistant Chromobacterium. ’ . 


Similar invasion of various organs by bacteria resistant to 
one or more antibiotics, and not usually the cause of disease in 
the involved system, has become commonplace in patients treatzd 
with these agents. Süch invasion has been most frequently observad 
in cases of superinfection of the urinary tract by members of the 
Pseudomonas and Proteus group, It is evident that the ever- 
widening use of antimicrobial agents will be associated wich che 
discovery of Infectious disease caused by a wide variety of unusual 
micro-organisns, 

F-2 
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Therefore, the association with tha ahows meutisnef Lests appears te be 


eoinridental, since (1) ns ‚ovher hosyicals regertei similar £indings; and 


(2) all the patients had uriuary tract infections (two subsequentiy developed 


.septicenia, a weil recognized complication of urinary cetheterization). All . 


available evidence continues’ to indicate that SY is an opportunistic organisn 


which infects those individuals who are debilitäted or have a reduced Iimmune 


response. . To avoid exposing such populations to SM, the Fort Detrick Safety. 
Director established a policy whereby the use of SM was not authorized if the 
simulant could enter a hospital or a sanitarim. . The suspicion of attributing 


the cause of the one death in S. F. vulnerability tests has been refuted 


"repeatediy and was also considered unlikely by Dr. Mills and a.team from the 


S. F. General Hospital who had studied the relationship between SM infections ' 
and drug addiction in the $S. F. area, " 
Because of apparent concern over a possible link between its San 
Friaciese test in 1950 and the incidence of SM infections in the, Stanford 
Hospital in 1952, the Army requested a group of eminent scientists to review 


the avallable information and provide recommendations on the future use o£ SM. 


The four civilian consultants from the Communicalbe Disease Center, USPHS; 


Department of Health, City o£ New York, Ohio State University; and 
Microbiological Institutes, National Institutes of Health, USPRS.“ Analysis. 
and recommendations of the group were: 

1. merimental work in.BW. outsie& of the 3aborstcry is Impossible without 
the use of simulants.. Simulants must be organises having biovlogical character- 
istics, other than pathogenicity, as neariy identicel as possible to Ei agents 


under study. An ideal simulant has nor yet been found. Avirulent stra’ns of 


F-3 
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recognized pachogenic organisrs should not be used in routine field trials if 
the necessary information can be obtained in any other possible wey. Ideally 
a simulent should be an organien that has never been associated with a human 
disease and is not capable of growth ın the human body. It must alsc be 
readily eigener und recoverable by simple means. 


2 Since ‚the early days of bacteriology, SM'has been the most commonly 


in spite of its extensive use. In 1946 at Camp Detrick, four cases of minor 


illness of short duration were discovered in association with heavy exposures 
to SM. Reference is made to "Illness in Man Following Inhalation of Serratia 
Narcescens;" Paine, Ton F.; Journal of Infectious Diseases; Nov-Dec 1946; 
Vol. 79, A current, survey among Camp Detrick personnel reveals only two cases 
of simileriy insignificant illnesses among all those exposed while working 
with the organisn. 

x 3. The data In the referenced article describirg the experience ir San 
Francisco are incomplete as to the primary relation of the SM isolated Bei 
the patients and their ilinesses, except. in the case of one patient who died 
from bacterial endocarditis and SM bacteremia. With this single exception, 
the finding of SM in tbese cases was not shown to have influenced the clinical 
course of the patients" illnesses, 

4. Ona, the basis o£ our study, we conciude that SM is so rarely a cause 
- o£ iliness and the iliness. resulting is’ predominantiy so trivial, that its 
- use as a simulant shhould be continued, even over populated areas, when such 


studies are necessary ta the advancement of the BW program. 


then actively pursued. If a more desirable sinulant is discovered, it should 


then replace SE. 
F-4 


‚used organism for studying the dissenination of bacteria in air. Until recent E 


years, there have beenno reports of human iliness associated with this organism ' 


5. The program at Camp Detrick in the search for better simuiants shauid be ä 
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6. In furure.tests over, populated areas, ir weuld be destrable to 
insteituto pilor and subsequent studies in.a £ew hospitals to determine whether 
the report previously referreä to was purely coincidental or whether the . > 
recovery o£ SM irom patients was. related to Bi field tests. 

- Ezalth data for Monroe Caunty (Key West) and Bay County (Panama City) 
do not’ support the Newsday allegations of pneumonia cases according to 
Dr. C. Prather, Florida's Health Officer, as given to tke National Observer 
Weekend Edition 26 December 1976). A state-wide influenza epidenic hit Florid 
in 1952 and 1953 with a corresponding increase in pnewmonia. -According to 
Dr. Prather, the incidence of pneumonia in Bay County (Panama City) was 
relatively constant in 1951, 1952, and 1953. The Aruy disseminated what were 
believed to be innocuous biologicel substances, namely, SM, BG, and AF. SM, 
3G, and fluorescent particles were used in the S. F. test and BG nixed with 
charcoal in the New York subway test. 5 
. Additionally, SM has been used medically as a bacterial tracer from ' 
1937 to 1969 with the results ‚having been published in highly reputable medica! 
journals as late as February 1969. The following are exanples: 

1. SM painted on gums to determine the "source of bacteremia following 
dental exrtraction. No 411 effects were seen in spite of docwmented bacteremia 
in 18 patients. € P 

“2. SM implanted to demonstrate bladder colonization fros the unethral 
meatus after catheterization. 


3. CM planted in the oropharynx ‚to demonstrafe the becterial clearing 


effect of the tracheobronchial tree, 


Not until 1969 did recognition of limited pathogenic capability lead to the 


advice thar SM should not be used for the study of experimental infeetions in 


man. 
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In connection with open air test’ng, vompetert medical aurhority 
such as the USPRS stäted no ebiecrion to the aerosolization or-SM as a 
simulant test organism under stated test conditions. 

Appendix I from Dr. David J. Sencer, Assistant Surgeon General, 
Center for Division Control in Atlanta, GA., provides additional data 
regarding the incidence of pneumenia and influenza deaths near cities 
where the vulnerability tests were conducted. The report substantiates 
the lack of evidence associating te reported deaths with the organisms 


used in the various tests. 
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Fryeneix " 


DIPARTMENT OR HZ 
EUELI 


Autcmanı zw eiesin 


Your Reference: DASG-HCH-D 


Richard R. Taylor, M.D. 
Lieutenant General Ei 
The Surgeon General 

Department of the Army 
Washington, D. C. 20310 


Dear Dr. Taylor: 


„. AND WELFARE 


res 197 


In regard to your request for information on pnewmonia cases and 
deaths in the counties where simulated biological warfare tests were 
conducted, we have been able to obtain for you the following preiimi- 
nary data which are attached to,this letter. You will note that we 
have provided you pneumonia and influenza deaths by year, by county 
and/or city in question for the years 1943-61 and also indicating 
those years in which Influenza qautbreaks occurred, These outrbreaks, 
you know, can increase the nunber of pnewmonia and Influenza deaths, 


For, San Francisco we have reports of the number of' cases of pneunonia 


aud influenza by week for 1950 and 1951, which we will send under 
separate cover. We have contäcted the four State Health Departments 
yesterday and requested that they determine whether cases and deaths 
due to pneunonia by caunty by month for the years in question are 


also available. 


PR 


We do not know of any evidence that would indicate an associatien 
between the deaths reported in the press articles you included and 
the organisms reported to have been used in the atmospheric tests. 
Our surveillance of hospital-acquired infections over approximately 
the past 10 years does show an increase in the incidence of infections 
due to Serratia marcescens; however, this may reflect better couniry- 


‚wide surveillance, improved laboratory .identifications, and the 


increasing susceptibilicy of the hospitalized patient due to increasing 
age, presence of chronic disesse, increasing use of antibiotics, and 
increased use of various diagnostic and therapeutice procedures that 
increase tie opportunities for infections to be acquired in the 


. hospitrl. ie have no data suggesting th 


bıman disease. 
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Annex G 2 


Li PROGKAM SAFETY 


Background. The safety znd medical aspents of RDTEE in Bi were 
recognizeu, Formalized, implemented, emphasized and policed from the wary 
onset o£ the program. The concern was primariiy for the health of the 
cperating personnel but encompassed the surrounding comnunities as well. 

A safety organization was established in 1943, along with operation 
organizations reporting directly to the Commanding Officer. A of the 
functions was to develop, impiement and police safety policies, procedures 
and practices for the protection of personnel and another was to conduct 
‚research, development, testing and evaluation of safety devices, procedures 
and practices to include Immunization. In addit2on, a’meticulous vedstds 
keeping procedure was established, and maintained to assure Individual 
imzunizations, etc., were kept up-to-date. The liaison officers from „USPHS 
and USDA were involved in several aspects of the safety program. 

” Accomplishments. The emphasis on safety eontinued throughout the 
lifetime of the BW Program resulting in the development of special equipment 
such as negative pressure isolate cabinets with Specialized gloves and glove 
parts for handling materials; decontamination systens such as exhaust air 
ventilation systen incorporating air 'Incineration 'chanbers, water and waste 
decontanination syatens, effective filtretion systens for air and fluids, 
and speclalized personnel protective clothing and masks such as clean air 
supplied gaments. 

The specialized equipment, testing devices, techniques and practices 
developed and perfected by the Safety organization, BR of wbich were wkolly 
new and others on a scale never attempted before, haye heen adopted by 


academia, industry and private research institutions. Safety engineering 
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“ 


en 


haya been enbodied in a two volume docsnent 


. Fecilitles, Fort Derrick" which to the mrcsent 


ducting nicrobiological research. 

Safäty Record. Thac safety efforts were effective is altestei toi 
the rewarkably fine safety record achieved as note In strachen Tahle and che 
jact that 27 vaccines, 5 toxolds and 5 skin tests were developed, perfected 
and effectively utilizei for workers in the BW program (See Tables i and II.). 

In conformation with the National Safety Couneti standards, the rate 
o£ infection at Fert Detrick during its lifetime was less than 19 infecrions 
per miilion manhours worked. This rate was better than any induszrlal average 
and 29 tc 14 times better than all Civil Service and 20 to 5C times better than 
most industry averages during the same time frame. The three deaths represented 
a lower nortality rate'than was found in any other survey of laboratory 


infectiors. 


During the years 1950-3.967, Dugway Proving Ground had oniv 10 infections 


Pine Bluff Arsenal had 34 infections from 1950-1969, and the Deseret Test 
Activity had only 4 from 1962-1973. These infections resulted in no fatalities 


or permanent disabiiities. 
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TABLE I Fe 


Safety Program 
1943 to 1969 


Fort Detrick Laboratory acquired infections 
(Includes civillan and military personnel) 


Agent Vaccines Developed Tozoids Skin Tests 
N 
unber of Infections 20 April 1943 to Termination . 2. 2... . 456 1. Psittacosis virus 1. Clostridobotulinum A 1. Brucella suls 
Deaths *,2. Bacillus anthracis 2. Clostridobotulinum B 2. Pasteurella 
FA . Eee we le verlenber ie are ern ee ee 3 ', 3, FPasteurella tularensis 3. Clostridobotulinum C tularensia 
nthrax 1951, 1958; viral encephalitis 1964) (attenuated) 4. Clostridobotulinum D 3. Mycobacterium 
u £ "4. Pasteurella tularensis 5. Clostridobotulinum E tuberculosis 
Number of Infections 1943 to 147 . 2 2 2... Ss $ ie (Irradiated) 4. Glostriäium tetani, 
” ne a 93 5. Rift Valley virus 5. Bacillus anthracis 


6. Rio Bravo virus 

7. Rocky Mountain Spotted 
Fever Rickettsia 

8. "Blastomyces dermatiditis 

9. Pneumococcus pneumonlal 

10. Eastern Equine Encephalomyelitis 
virus 

li. Brucella suis 

12. Pasteurella pestis 

13. Japanese B Encephalitis 
virus 

14. Salmonella typhii 

15. Venezuelan Equine Encephalomyelitis 
virus 

16. Q-Fever Rickettsia 

17. Q Fever & Rocky Mountain 
Spotted Fever (combined) 

18. Germiston virus 

19. Vibrio comma E 

20. Coccidioides immitis 

21. Influenza virus , 

22. Typhus Rickettsia ' 

23. Pasteurella tularensis (425) 

24. Yellow Fever virus 

25. Mycobacterium tuberculosis 

26. Malleomyes maliel 

27. Bolivian Hernorragic 
Fever Virus 


Number of Infections 1948 - 1958. . . . eier ie are 277 


Nunber of Infections 1959 - 1969. . . . 


_ 


Dee Be 7 3 
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Annex H 


Medlcal/Safery Considerations for Conduct of Open-Air 


Tests with Pathogens 


Hackeronät 

Medical/safety Senectg of open-alr tests with pathozenie microorganisms 
conducred by 'the DoD were guided By the recommendations and observations 
of independent advisory committees. Three comittees were ‚asseubled to 
advise the Arny on test conduct. These were; the Ad Hoc Cimmirtze on Eu Test- 
ing (Scheele Gomittee) at Dugway Proving Ground '(DPG)-1953, the Inter-Agencey 
Survey Committee on BW Testing at DPG (Price Committee)-1959, and the Deseret 


Test Center Medical Advisory Committee (Davis Committee)-1962. A summary of 


connittee composition, purposes, recommendations and findings follows. 
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Ad Ho, Commictee on Bi Testing ar Duzmey Provirg Ground (Scheele Cormittee). 

The "Scheele Committee" was convened at the request of Robert T. Stevens, 
Secretary of the Amy, in 1953 for the nurpose of advising the Department 

2 of the Army on the advisability and safety of testing prototype 

5 2 pardware containing animal and plant pathogens at Dugway Proving Ground. The 

ö 2 Committee was chaired by Dr. Leonard Scheele, Surgeon General of the US 


" Public Health Service. . Members of the Comittee were eminent authorities 


> in their fields of biological specialization and were draun from various 


universities and federal and state (Utah) agencies. Incorporated is a list 


of the Committee membership. The Committee assembled for two series of 
meetings: One series was held ar Ft. Detrick'and DPG during July of 1953 

to consider agents which sould or could not be safely tested at DPG; a 

\ second series of meetings at DPG was held during October of 1953, at the 
zequest of KG Egbert Bullene, Chief Chemical Officer, to consider the specific 
x subject of the safety c£ conducting field trials on the Salt Flats at DPG 
using Bacillus anthraeis. 

Although review of the minutes and comments of Scheele Comittee actions 


provides some insigkt into a deep concem for, and deliberation on, nedical 
e and safety consideracions with respect to testing by the technical staff 
‚and/or consultants at Ft. Detrick prior to establishment of the commidtee, 


; no definitive correspondence or memoranda related to the subject could ba 


; retrieved from the files. 


(July 1953 meetings.) During this series of meetings, various. agents 


were considered safe for testing within limits prescribed by the comittee,. 


: Basically, those agents which were present, in the United States ir animal 
veservoirs and which were relatively widespread were deemed safe for testing 
at Dugway. "Uumen infections acquired in nature are of public health 
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interest but do not constitute major problems . . . ." "To reduce even (October 1953 westings.) A review of work done at DPG on agent spread 


such a small hazard as might develop, continusus surveillance of the and persietence from Salt Flat release of hialogical simulants (BC) and 


rodent and ectoparasite populations should be continued . . . ." These EP, and work at Ft, Detrick "on the lethal’end paist of N/anthrax)" 


statements were the prime precepts which delineated the Dugway test ; indicated that small stepwise releases may be made "provided adequate 


orientation and which laid the foundation for pursuit of the expanded precautions for safety and for handling of emergency situations" were 


Ecology and Epidemiology- (E&E)} program in the Dugway and surrounding areas. available in advance. The Committee recommended that precautions should 


The Committee considered other agents, as well, which were deemed to include "assurance of an adequate supply of specific chemotherapeutic agents 


be, at that time, unsafe for testing because of lack of evidence for endenicity for prophylactic treatment, availability of personnel for administration of 


in western wildlife. such materials, and plans for appropriate cooperation with health and 


The Comittee emphasized the importance of continuing and expanding agriculturai officials at state and federal levels." All of these recommenda- 


meteorological investigations on and adjacent to DPG before conduct of tions were fully implemented. The Committee established levels of agent 


tests of persistent agents, such as B. anthracis, In this regard, they release beginning with small and proceeding to larger releases. 


recommended that nunerous small and large scale tests be done with viable Tests could be conducted under meteorological conditions which, in the 


biological simulants (specifically with B. globigii (BG)-and inert particulates opinion of the test staff, would be unlikely to provide for travel o£ clouds 


(FP) to determine cloud travel and deposition. Persistence studies of in dangerous concentrations to areas known to be inhabited or occ"pied by . 


organisws in both aerosols and soil should also be completed. They humans or livestock. On the basis of this maeting, two successful series 


o£ B. anthracis tests were conducted over an 18 month period in stepwise 


" fashion under the parameters established by the Committee. No untoward 


recommended a continuing and increased effort on disease surveillance in 


both wildlife and domestic animals in the area for those agents under 


eonsideration for open-air testing. They.further recommended that "appro- effects of these tests were ever reported. Extended surveillance o£ wild- 


priate state officials" be continually informed of tests to be conducted life’in the areas surxounding the test site was waintained for many years 


with pathogenic agents in order that their cooperation may be obtained in as a component of the E&E effort. No epizootic or evidence of elevated 


serological antibody levels in the wildlife were detsctabie. - vr 


mwaintaining human, animal: and crop epidemiological intelligence in areas . _ 


adjacent to Dugway. Finally, to kcep Ihe Surgeon General informad uf vesting 


w 


activities on a continuing basis, the Committee recommended permanent on-site 


Public Health personnel be assigned to both Ft. Detrick.and DPG, All of 


these recommendations were immediately and fully implemented, 
H-4 
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MEMBERS O7 SECRETARY OF DEFENSE 
AD ROC COMMITTEE FOR DUGWAY EROVING GROUND z 
OR SCHEELE COMMITTEE - 1953 i 


Leonard A, Scheele. M.D,, Chairmen Members: 
Surgeon General Assistant to the Secretary of Defense 
Public Healch Service . (Health and Medicai) 

“ Department of Heäith, Education, * ß Washington 25, D.C, 


and Welfare 
Washington 25, D.C. 


Chief, Bureau of Animal Industry Professor of Bacteriology 
US Department of Agriculture College of Agriculture 


Washington 25, D;C. hi University of Wisconsin 
» Madison 6, Wisconsin 


‚State Director of Public Health Health & Special Weapons Defense Office 


Utah State Department of Health 5 Federal Civil Defense Administration 
Salt Lake City, Utah : Washington 25, D.C, 

Operations Research Office 5 President, Armed Forces Epidemiological 
The Johns Hopkins Univeristy Board 

6410 Connecticut Avenue Professor of Microbiology 5 

Chevy Chase, Maryland College of Medicine 


New York University 
r 477 - ist Avenue 
Chief, Biological Warfare Branch New York 16, New York 
Research and Development Division . 
Office of the Chief Chemical Officer £ . 
Washington 25, D.C. 


ADVISORS TO THE COMMITTEE 


Chief, Office of Health Emergency Director, Microbiological Institute 
Planning f National Institutes of Health 
Public Health Service Public Health Service 
Department of Health, Education Department of Realch, Education 
and Welfare and Kelfare 
tashingtın 25, D.C, Betherda, tiaryland 
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Interagencey Survey Co > Committee): This Committee was 
organized in 1959 by David E. Price, Chief, Bureau of State Services, D.S. 
Fublic Health Service, at the request of MG Narshall Stybbs, U,S, Army 


Chief Chemical Officer. Meetings again were held at both Ft. Detrick and 
DPG. As with the'Scheeie Comitter‘, the purpose of this Comittee was to 
make recommendations on pathdgenic agents which could or could net be 
considered in open-air tests at DPG. Membership cz this Committee was 

again dram from universities and various federal and state agencies (Utah 


and Nevada). All were eminent authorities in their fields of biological 


specialization. A list of the membership of this Committee is incorporated. 


The Price Comittee reaffirmed the basic precepts defined by the Scheele 
-Comsittee, lauded the extensive detailed epidemiological; wildlife dynamics, 
and ecoiogical material resulting from che expanded ESE program and review 


in detail the open-air biological test activities which had been completed 


during the 1253-1959 ‚time frame. Essentially the same list of agants 


approved by the Scheele Committee was approved. 


Where agents had not been prewiousiy tested at Dugway, the Committee 
recommended that ecological, labpratory safety and soil persistence studies 


be initiated at least one year prior to eonsideration for use in open-alr 


re 
tests. Detzited studies were recommended for initiation to permit estination 


!o£ concentrations of Organism simulants and pattems of aerosol travel 
between the biological sampling griäs and highwey U.S. 40 (35 miles to the 
north) ." These studies were later completed with no evidence of agent 

having reached U.S. 40. The Committee repestediy commanded the progress 

of work in the ecology and epidemiology area and strongly recommended support 


for continwztion c£ these stndies. Likewise, it was pleased with the working 
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agreement with Utah Scate officials and recommended a similar agrecment 
with officials from the State of Nevada. 

Consideration was given by the Committee to the subject of tests with 
infected" (sic) mosquitoes and "uninfected'' (sic) arthropods but recommended 
against same because of a concem for the potential for establishment o£ 
permanent foci for infection and arthropod 'colonies.' 

Finally, the Committee recommended that it be retained in a permanent 
status, subject to call by the U.S. Army Chief Chemical Officer. The 
Committee was not subseduently reconvened because the U.S. Public Health 
Service Liaison Officers, resident at both Ft. Detrick and Dugway (mentioned 

"under"the section on the Scheele Committee), served as the intermediaries 


in relations with USPHS medical authorities and consultants. 


All Price Committee recommendations were fully implemented. 
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avid E. Price, M.D,., Chairman 
chier, Bucream of State Services 
V.5. Public Health Service 


„ Department of Health, Education 


and Welfara a 


“ Washington, D.C. 


Chairman, Department of Epidemiology 
School of Pubiic Health 

University of Michigan 

Ann Arbor, Michigan 


Acting State Health Officer 


‚Nevada State Health Department 


Carson City, Nevada 


Professor of Research Medicine 
Hospital of the University of 
Pennsylvania %. 
Philadelphia, Pennsylvania 


National Institute of Allergy and 
"Infectious Diseases 

Rocky Mountain Laberatory 
Hamilton, Montana 
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INTERÄGENEX SURVEY COMMITTEE - 1359 


Members: n 

Chairman, Utah State Board c“ Health 
Utah State Department of Health 
Salt Lake City, Utah 


Associate Director - . - 
National Institute öf Health 
U.S. Public Health Service 
Bethesda, Maryland 


Chief Staff Officer, Laboratory Services 
Animal Disease Eradication Service 
Agriculture Research Offica 

Department of Agriculture 

Washington, D.C. 


Department of Bacteriology 
College of Agriculture 

The University of Wisconsin 
Madison, Wisconsin 


Program Coordinator, Research Division 
U.S, Army Chemical.Corps Research and 
Development Command . 
Washington, D.C. 


CONSULTANTS TO INTERAGENCY SURVEY COMMITTEE 


“Chief, Virus and Rickettsia Section 


Commnicable Disesse Center 


"0.8, Public Health Service 
Montgomery, Alabama 


en ie 


Chief, Epidemiology Branch 
Communicable Disease Center 
US, Public Health Service 
Atlanta, Georgia 


The Johns Hopkins Bospir=t 
Baltimore, Maryland 


Deputy Commander 

U.S, Arımy Medical Research and 
Development ‚Command . 

Washington, D.C, 
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Agriculture Research Office 
Department of Agriculture 
Washington, D.C. 
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Deseret Test Center Melical Advisarv Committee (Davis Committee): 
This Corwirtee was orgenized under the auspices of cha Secretary of the 
: The Comittee was chaired by Dr. Dorland G. Davis, Director of 
the National Institute of Allergy & Infectious Dissäse: Incorporated 
is a list of the other members of the Committee. All members of this " " 
Committee were .eminent public health authorities. They were assembled 
to advise the Secretary of the Army and the Commanding General, Deseret 
Test Center, on ecology, epidemiology and safety of conducting-field 
tests with pathogenic microorganisms at remote extra-continental test 
sites. Their guidance was in consonance with precepts established by 
the predecessor Committees (Scheele and Price). Several experts had 
been members of those Committees, as well. Specifically; they made recom- 
mendations on the use of specific agents at specific test sites. They. 
met in six series of 'meetings between 1962 and 1969. These meetings, 
some of which were held at test sites, were generally held at Dugway' and 
Deseret Test Center, Ft. Douglas, Utah, All of the Committee members 
visited various, test sites to observe, firsthand, that their recommendations 


s 


were implemented. Their observations and recommendations included: (a) 
ecology and epideniclogy consideratiens, which served as the basis for 
initiation oX extensive E&E studies in all test areas for which agent ; 

tests were being planded; (b) meteorological considerations, to minimize 

the possibility of exposure of human, demestic arimals and wildiife 
populations to agent; and (c) safety considerarions for participating 
military and civilian personnel, to minimize hazards associated with possible 
expcsure to agent, The majority of their effort was devoted to E&E studies 


because of their importance in evaluating immediate and residual effects 


in tha specifie remote site environment. They recommended both pre-test 
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» baseline studies and post-test rasidual studies. In every case, they found 
the test teams in a high state of readiness prior to test conduct. No 
impact on the environment was ever detectad nor yore any other untuward 


effects, 
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NENESRS OF} 


br. Dorland J. Davis, Chalı 
Director, National Insti 
and Infectious Tiseases 

Netional Institute of Healch 


Bechesda, Maryland 20914 


Assistant Chief, Ecological 
Investigatinus Program 

V.S. Public Health Service, CDC, 
Colorado Stzte University 

Fort Collins, Colorada 30521 


Senior Staff Veterinarian 
Emergency Animal Diseases 
Animal Health Division 
Agriculture Research Service 
Hyattsville, Maryland 20732 


Associate Dean, Graduate School 
University of Wisconsin 
Madison, Wisconsin 53706 
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Tlal AUYISORY COMMITTEE 


Members: 


Chief, Section. of Wildlife Disease and 


"aras!t= Studies 

Patuxent Wildlife Research Center 
1.5. Fish and Wildlife Service 
Laurel, Maryland 20810 


Chief, Epidemiology Branch 
Communicable Disease Center 
Atlanta, Georgia 30333 


Principal Medical Entumologist 
Rocky Mountain Laboratory 
Hamilton, Montana 59840 


Yale University 
Hart£ord, Connecticut 
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. Annex I 


Eavirenmmer.tal and Feology Programs 


Background. Emphasis on ecology and the inpect of effluents on the 


environnent came into national focus within the last decade. However, 


this preblem was highlighted in the BW progran as far back as 1$51. 


Based upon guidance from the Chief Chemical Gfficer in 1951, a program 


was initiated to study and analyze the plants and animals of Dugway 


Proving Ground, Utah, and the adjacent areas. A broad spectrum of detailed 


studies was designed to provide baseline data on plant and wildlife 


älstributions, population dynamies, ecology, etc. The sane requi,rement 


was alsc imposed on the Deseret Test’Center when it was established in 


1962. 


Dugway Proving Ground. 


Scheele and Price Committees (described in the foregoing), Dugway Proving 


Under the guidance and recopmendations cf the 


‚Ground has been Intimately involved in the conduct and managenent of a 


variety of ecological surveys, surveillances, aralyses, and evaluations 


for 25 years (1952). The basic directive for these specific studies was 


to collect baseline data required to assure that testing activities would 


not create an immediate and residusl hazard to wildlife, livestock, domestic 


animals and humans, 


Based upon guidance from the Chief Chemical Officer in 1951, a program 


. was initlated to study and analyze the plants and animals of Duzwax 


Proving Ground and the adjacent areas. 


A broad spectrim of detailed 


studies was designed to provide baseline data on rlant and wildlife distri- 


butions, population dynamies, ecology, etc. In November 1952, a contract 


was entered into with the University of-Utah to initiate the progrer. ' 


alscuatz reference collecticas for Ihe ready I 


deveiopzent of 
of species being studied; 
vwransmissior 0X the candidate agents 


Study of the potential for 


test ar Dugway by vectors naturally resident cu the 
wiläliie of the Froving Ground and surruunding areas; 

3. Study of ecological relarionships of possible vectors, hosts, 
and predaters in relation to the physical environstent and to other menbers 
of the biota, incleding foods, ranges, distribution, density, reproduction 
and life histories; f 

4. Bir of the daily and seasonal activities or nigrations of animals 
and the jong time trends in the fluctuations of their population numbers 
as they influence the possible spread or contrpl of vectors; and 

5. Establishment of sample areas for study of econological fluctwations. 

This schene was diligently pursued by the contractor and the fellowing 
facilities were established at Dugway: 

1. A fielä operations laboratory to support fielä teams for the trapping, 
processing, tagging, identifying, packaging, storing and recording of norbid 
‘end live field samples for further study and analysis; ı 

2. A faunal colony and ecology laboratory used for the vrearing of wild 
animals and inssct vectors necessary in experimental infection work; 
2. .2n animal quaranting end holding facility to receive and held wild 
animal specimens procured Frun the field; and 

4. Laboratories and assceiated animal rcons for work wich pethegenie 


material. 


In 1953, the Environmental and Ecology (EEE) program was expanded in 
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scope to encompass the recommendations made by the Scheele Committee. 
Federal agencies such as the USPHS cooperated in this program. Pursuant 
to the request of the Army, A USPHS Commissioned Officer was assigned to 
Dugway, as the Director of E&E Division, to serve on the commanders 
staff. In this capacity he served as the contracting officer's repre- 
sentative and project coordinator. Every effort was made to £ollow 
Committee recommendations. Six years later the Price Committee strongly 
supported the existing ecological and epidemiological effort at Dugway. 

In April 1955, a symposium on the "Ecology of Disease-Transmission in 
Native Animals“ was held at Dugway, sponsored by the University of Utah. 
Advisors and participants were Invited Ein educational institutions and 
from various agencies such as the U.S. Public Health Service and other 
governmental agencies. Presentations and discussions were published. 

In 1956, the annual International Northwestern Conference on Disease in 
Nature Communicable to Man (INCDINC) was sponsored by the University of 
Utah with presentations by E&E program personnel. 

Periodically, reports were issued to fulfill the contract requirement. 
These reports culminated in "Ecological Check Lists" edited by A. M. 
Woodbury in 1965. This and other reports, dealing with surveys for 
pathogens and their hosts, present a wealth of information on the biota 
of the Great Salt Lake Desert and are the most extensive ever attenpted 
in the Bonneville Basin. Production of numerous special reports continued. 
Some, such as Vest, 1962, "Biotic Communities ‘of-the Great Salt Lake-- 
Desert," became landmark contributions in the study of the environment 
and were well received by the scientific community. Other reports reviewed 
the status of information on such pathogens as tularemia, plague, Venezuelan 
Equine Encephalitis, etc. Starting in 1959, a series of 12 annual reports 
were issued with the title, "A Study of the Ecology and Epizoology of the 
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Native Fauna of the Great Salt Lake Desert." 


Ia 1968, nethodelegr wns astabil Zer themical toxricologicel 
eifects on the biota and by 1971 acetyicholinesterase levels in wildlife 
and livesiock wera being examined routinely as indicators for exposure lo 
organophosphorus chemicals as part of the chemical safety program. Nean- 
while, surveiliance continued on disesse levels, population Irteractions 
and related factors of disesse and epidemiologic-l safety Interest. 

In 1970, the contract with the University of Utah was terwinated, and 
studies were aönetnnee for three years by Ecodynanics, Inc., of Salt Lake 
City at approximately the same levei of effort. „These studies are now 
being conducted in-house on a much diminished scele. Requirements have 
been reduced in consonance with the eliminätion of biological warfare by 
the United States in 1969. 

Since 1966, axthronod-borne viruses have been studies in detail. The 
1971 VEE epidemic in horses in the southern United States prompted a z 
1972 expansion An surveillance of domestic and wild memals as well as 
mosquitoes for detection of possible incursion of the VEE virus into Utah. 

The Dugway EsE progran investigations have resuited“"in original 1isola- 
tion of Utah in the causative organisms of Plague, Q-Fever and arboviruses 
for California Encephalitis, Hart Park, trivittatus, Main Drain, Jamestowm 
Canyon, St. Louis Encephalitis, end Lokern. i 

Throughout the progran, data concerning disesse incidence, native - N 
populatinzs and parasites, etc., have heen correlated ra exzmine trande 
between five zones of ecuparison; these zones range from close to Dugway 
to distant control areas of Utzh and points in Nevada and Idaho. In the 
25 years of study, no change has been chserved in animal population 


distributions or dynamics attributeble to the testing program nor has any 
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evidence been develored indicativn of epidendological Involvement of 
resident wildlife resultant fxem the extensive biological test progrem 
completed In years past. Contractor and domestic reports support this 
conelusion. Cyclic changes can be explained as natural phenomena. 
Deseret Test Center. Acting on the recommendarions of the Deseret & 
Test Center Medical Advisory Comnittce, Deseret "est Center, from its 
establishment in 1962 to its merger with Dugway Proving Ground in 1$68, 
sponsored a contractual ESE effort with the Smithscnien Institute and tlıe 
University of ‚Oklahoma. These programs provided required E&E surveys 
in those areas outside the continental United States which had been 
designated for possible open-air BW testing. 

The purpose of these studies was to determine potential reservoirs of 
specific infectious agents, if any, and possible routes of dissenination. 

Studies were conducted during 1963 through 1969 on selected islands 
in the Central Pacific Ocean from latitudes 35° N to 20° s and longitudes 
145° E to 145° y (approxinately from the Heweiian Islands west to Guam anä 
south to Sanca). Other Investigaticns were conducted in Alaskz and the 
Bering Sea (1.e. Pribilof Islands), and off the Pacific Coast. 

Specific objectives of this ecological program were: to identify end 
determine the distribution of bixds and mammals and their ectoparasite; 
to conduct biological studies on their breeding and feeding habits and 
migratory routes; and to ascertain the breeding ‚and host preferences of 
mosquitoes and biting Llies. 

Pelagic birds were studied more intersely in the Pacific, while in 


Alaska marmals were emphasized because of differences in relative abundance 


in the respective areas. As at Dugway, no immedizte or residusl envirerzent 


effects were obseiyed during or subsequent to compietion of.test activirles 
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Fire LufE Arsenal: Prior to the’fornal establishkrent of tliw production 
laboraturies in Octoper 1953, a research contract was regotiated with the 
University of Arkansas to assure chat the plauned wiological mission would 
pose ns legten cr environmental hazards. 

Contrecturai provisions included studies of both „lant and animal life 
(study activities) but primarily addresseu surveys, snelysis and evalvations 
of community animal life in relation to potential transmission of candidate 
agents to lccal animal populations. Collection of baseline data for the 
various surveillance categories was accomplished (for on-going studies, 
tests and experiments). Support facilities including a field operaticrs 
leberatory for use in all phases of wildlife entrapment;, and a farmai 
colony for experimental infection work, were extensively used in 2 u 
spectrum study effort. Periodic reports prepared in accordance with contract 
requirements, summarized aud evaluatel results of the various ecological 
rise, studies ana "suzveillenees indicated no immediate or residuei 


environnental effects. 


As the bi :ological. operations mission progressed, an In-house capability 
for perforning required ecologicel studies was gradualiy established with 
concurrent reductions in the scope of the contractural ef£fort. The, 
contract studies were halted in 1957. In-house studies to verify environ- 


mental safety were continued until termination of the mission in 1969. 
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Annex J 


Trenszortation of Biolezical and Etiologie !ieteriais (U) 


Iı.:r. The history of military si.tgping experience relative 


"to biologtes1 and etiologic ageuts and materials cannot accurately be 
reconstructed from Inception due to non-availability of su,porting 
‚documentation. In addition to comp.,.:= - '=i. the carliest of regulations 
issued by: the D.s. Post office, V.S. Public Health Service and commercial 
alrlines, however, nilitary shipments were subjected to more restricted 
packaging standards to maximize transportatlon safety. During the Inter- 
vening years, standards issued by both the military and nonndilieey 
departments became progressively more restrictive wich emphasts upon 
packagirg reliability rather than design criteris. As a result, military 
shipments have continually been performed under optimum safety conditions, 


and without accident. 


Backpround. The earliest packaging regulations for etiologic agents 


were those of the D.5. Post Office in 195i which applied to "specimens 


of diseased tissues, blood, serum and cultures of pathozenic microorganisns." 


Military operating procedures for shipping biological materials were first 
known to have been published by Fort Detrick in 1950-1951, and by the 
Departnert of the Army in Technical Bulletin 237 dated 6 June 1952, these 
source docwments have not been loceted. It is importaut to ncte, however, 
that the earlier non-military regulations and standards pricarily adädressed 
packaging design criteria ratier than rellabiiity factors in event of 

an in-trausit accident or incident. Accordingly, in 1934, Fort Detrick 
initlated a review of procedures and regulations issued specifically 


for transport of Infectious materials in the blslozicesl werfare prozsen. 
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This re 


ien reportei the results of repeated performance-type tests 
(rouzh bandiinz) using protvrype packages. The £avorabie results obtained 
from these teste--no package leakage--supported the eliminatioun c£ we 
eurrentiy enmpicyad safety precautions: (1) nonstop military aircraft 
Slights, and (2) use of a military "escort vehicle and an accompanying 
&@contamination truck during land transport. 

Due to discovery of a leakage of experimental living poliomyelitis 
virus in a commereial shipment on 24 May 1956 (at Washington National 
Airport), the U.S. Public Health Service on 15 March 1957 issued a Federal 
Regulation specifying packaging standards for shipment of infectious 
"nicroorganisms exclusive of Postal Mail. This regulation is code of 
Federal Regulations Title 42, Public Health, identified as 42 CFR 72.25, 
Interstate Quarantine, Shipment of Certain Things, Etiologic Agents, 
which specified a maximum volume of 1 U.S. gallon of etiologic agent, 
Subsequently, as noted in the Federal Register of 13 May 1958, the civil 
Aeronatuics Board (CAB) adopted the packaging provisions of 42 CFR 72.25, 


with certain amenduents, effective 25 June 1958. On 19 September 1958, 


. 


the commercial airlines followed the Civil Aeronautics Board by accepting 
3 gallons of stiölogie agent in any of the aircraft with the requirement i 
for decontaminating material between the separating containers; however, 
both the quantity and decontaminant requirement were deleted sone tine 
prior to 1965 for they do not appear in the current official air transporz 
"restrieted articles tariff No. 6-0. The first military directive on the 
subject published in January 1959, was Chemical Corps Safety Directive 
385-9, "Shipping Criteria for Etiologie Agents and Material.“ This 
regulation summarized existing regulations, formalized the packaging 
specifications previously developed and accepted under 42 CFR 72.25, 


J-2 


174 


and exccpt for dlagunstic specimens (iarorztory sanples), made technical 
escort mandstory for all Army shipmenis of etiological agents, although 
not required by 42 CFR 72.25. 

The {ırst scevere testing of etiologic agent packaging occurred in 
May 1961 and resulted from inquiries by the Federal Aviation Agency and 
commercial airlines into the validity of packaging reliability standards 
described in Chemical Corps Safety Directive 385-9. A variety of drop 
tests including high altitude drops ranging to 4,000 feet at the Amy's 
Dugway Proving Ground, Utah, and other actual/simulated drop tests 
utilizing packages prescribed in the Chemical Corps Safety Directive were 
sonducted with extremely favorable results--only one container sustained 
breakage and no leakage occurred through the secondary container. Revised 
packaging standards resulting from these tests were subsequently stendard- 
ized at Fort Detrick and in 1962 recorded in Technical Mencrandun 12. In 
January 1964, U. $. Army Materiel Command issued ANCR 384-101, "Safe 
Shipping Criteria for Etiologic Agents and Biological Materials." Subse- 
quently, on 7 June 1965, Department of Agriculture (USDA) and approved 
by HEW with Eormal, agreements between those Departments and the Department 
o£ Defense (DOD). The regulation approved the packages daseribed in 
Technical 12 and authorized use of the same prineiples to package amounts 


of 1 gallcn or less. In addition it removed the resuirenent for a technical 


escort for shipment of etiologicel agent with 500 ml. or iess in the 


prinery c:ntainer, but continued the regrisserent for escort if the total 
quantity in any one vehicle, aircraft, or other conveyance exceeded 3 


gallons--a requirement in effect since 14 February 1963 when authorized 


by the next higher Arny command. The military reguirement of a decuntani 


ant (calcium hypochlorite) between che prinary and secondary containars 
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was removed 12 November 1969 in U.S. Army Materiel Command Supplement 
1 to AR 55-8. Analysis indicated this decontaminant caused deterioration 
of the tin container and could cause explosion under certain conditions 
during disposal of opened packages. This supplement also eliminated the 
use of particulate absorbent material, such as vermiculate, which when an 
contaminated could be easily spread outside a broken package. Use by 

the military of larger gallonage containers received attention as early 

as 1959 when a 13 gallon seed tank adapted for use during production 

was modified for packaging agent in quantities up to 16 gallons. Other 
type containers such as a 15-gallon stainless steel keg, within a protective 
configuration, were developed and subjected to performance testing--50 


foot air drops to hard surfaces. Such containers were always shipped 


under military technical escort in military trucks and planes (or Logair) 
due to the l-gallon perpackage limitation in the commercial airlines 
restricted articles tariff. Logair was a scheduled domestic cargo air- 


eraft service provided by commercial air carriers under contract to the 


' 0.5. Air Force and controlled by that service through Air Force Logistics 


Command’ (AFLAC) - except for technical escort personnel, no passengers 
were permitted on these flights. Commercial trucks were not used for 
transport of Army shipments of etiologie agents. Authority for more than 
l-gallon shipments was obtained from the Public Health Service, after 
individual review, in accordance with a 1954 agreement concerning the 
"shipment of "Potential biolpgical Warfare agents. Such shipments were 
approved after thorough evaluation of the containers > mode of shipment and 
provisions for decontamination and containment in the event of an accident, 


satisfying the USPHS that the overall hazard was less than that of commercial 


shipments in full compliance with A2CFR 72.25. 
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The development of more sophisticated biological munitions and their 
large area coverage potential, prompted development of improved packaging 
to insure safe transport by land or air. On 17 November 1964, the 
Chemical-Biological Joint Technical Coordinating Group (IJTCG-CB) established 
a tri-service Ad Hoc etiologic agent shipping and handling safety 
committee to resolve attendant problems. Extensive research and study 
into developing"airceraft crash-equivalent standards" was accomplished 
including the design and designation of adequate containers for shipment 
of etiologic agent by air or land without technical escort. These and 
other containers that met prescribed velocity impact standards were later 
approved by The Surgeon General and the Public Health Service, 

An agreement between the Department of Health, Education and Welfare and 
the Department of Defense for shipment of etiological agents was formalized 
on 13 December 1965. This agreement, in addition to the-other Federal require- 
ments, assured that etiglogic agents/potential biological warfare agents were 
shipped only in accordance with standards approved by the U.S. Public Health 
Service and the Administrator of the Agricultural Research Service. Except 
for the possible use of packaging used to transport radioactive materials, 
only military packaging of biological/etiological material was designed and 
tested to meet extraordinary standards used by the military services for 
transportable containers of etiologic agents. The combination of these 


regulations and packaging standards was directly responsible for the successful 


accomplishment of military shipments without incident. No known leakage of 
infectious or toxic biological material, or instance of a personnel 


infection occurred during a military shipment. 
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Annex K 


Human Volunteer Testing 


Authorization' and Establisiment. Since World War I and the introduc- 


tion of-mustard gas into niiitary inventoriee, the use of chemical and biolegica 


agercs in open warfare has been addressed as a oral, social and tactical Issue 
ac military conferences as well as a matter for open public onen Although 
the use of biological agents in tlie miiltary armamentarium was not a universally 
accepted proresal, the requirement to Investigate the effects of such a wespon 
if applied against the United States received attention at the highest levels 
of the executive branch of the Federal governzert, the civilian scientific 
community and the military establishnent. In the gost-World War LI years 
adöressiug this requirement remalned the vesponsibility of the U.S. Arny 
Chexical Corps with the collabcration of the T.S. Army Surgeon General. A 
report of the Armed Forces Medical Policy Council in 1952 noted that while 
tests with simulants had demonstrated the vulnexabtlity of the United States te 
biological attack, no scientific data were available to assess human vulner- 
ability to biological agents. 

This eoncern: led to intensive congultation between the Chief Chemical 
Officer and the Army Surgeon General. Simultaneously, the Secretary of Defense, 
Secratary of the Army, Army Chief of Staff and the Chemical and Medical elements 
of the Army addressed the subject of research in defense against blological 
warfare utilizing human volunteers. . The responsibility to provide a defense 
against biolcgical warfare wes assigned to Amy Medical Services under the 


purview of the Army Surgeon General. ° Although the origin of the term "Whitecoat" 


is not documented here, its use to describe preposed xesearch involring 
E prop| 
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volunteers is found in correspondence dating back to Detober 1954. "Operation 
Whitecoat" was the code name for the plan to use human volunteers in fleld 
experiments concerning the effects of certain biologtical pathogens upon, humans 


Thorough legal investigation and ethical review yYielded a group of conditions 


under which volunteers could be used-in research. . an. 


a. Voluntary consent is required. Written consent must be witnessed, and 
signed by the individual concerned. 

b. Nc experimeitation which could predictably lead to death or permanent 
disabling injury will be Investigated with the use of human volunteers. 

c. Proper medical Supervision and treatment capability will be immediately 
available to the subjects.. j 

d. Experimentation must be expected to yield fruitful results for the 
good of society, not avallable by other means. 

e. Experimentation should avoid all unnecessary physical and mental 
suffering. j sd 

£. The degree of risk taken should never exceed the importance of the 
experiment or the expectable benefits fron it.. 

8. The volunteer may remove hinself from the experiment at any stage if 


he feels that he has reached the limits of his physical or mental endurance. 


The above elements were incorporated in the policies and procedures for the .-. 


use of human volunteers in biological warfare research published by the Amy 
Chief of Staff (CS 385-30, June 1952) with approval of the Secretary of the 
Army. Further consultation between the Chief Chemical Officer“anä-the Aruy "" 
‚Surgeon General led to the development of a plan for 5 project which would 
involve human volunteers- in the first attempt to obtaln dose-response data on 
Q £ever. After extensive legal review and coordination with civilian advisory 


groups of both the Chief Chemical Officer and the Army Surgeon General 
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authority for this project was granted.by the Acting Secretary of the Army | 
on 14 January 1955. This authorization added a new dimension to the biological 
(BW) xesearch then being conducted by the Chemical Corps at Camp Detrick, 
Maryland. For the first time, effective research leading to the development 

fo a defense against the use of microbiological agents could be scientifically 
conducted and evaluated without relying solely upon data extrapolated from 
animal studies. 

This project, known as the CD-22 program, terminated its initial research 
effort in 1956 after ylelding the first scientific data of its kind, gathered 
by U.S. military investigators from experiments conducted on human voluntser 
subjects. Areas of interest concerning the project were: the vulnerability 
of man to biological agents; prevention and treatment of BW casualtles; and 
identification of biological agents. Information such as the minimum infectious 
dose, effectiveness of prophylactic and therapeutic measure, serologic responses 
to infection and the effects of various doses of Anoculım, eventually provided Ä 
answers to the questions contained within the research objeetives. The-entire 
program was monitored by the Commission on Epidemiological Survey (CES) of the 
Armed Forces Epidemiological Board (AFEB) which provided technical consultation, 
reviewed protocols, and attended some tests. 

The authorization to use volunteers, success of the two-year research 
project CD-22, the definition of responsibilities concerning research into BW 
defense and the legal requirements essential to Operation WHITECOAT. culminated, 
in the organization of the United States Army Medical Unit (USAMU) and its u: 
activation at Camp Detrick, Frederick, Maryland on 20 June 1956. USAMU was 
assigned the research responsibilities of the Army Medical Department's 


requirement to provide a defense against BW. 
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Between 1956 and 1961 the ground work for an effective, an-going recruiting 
program almed zt continuing. the supply ol volynteer personnel for Frojeet 
Waitecoar, 

- Unit Expansion and Progress. The tirse s!gnificant acticu to hava a 
direct bsaring on USAMI wos a revised Agreement on Responsihilities for the | 
Conduct of Research and Davelopment for Defense Against Blological 
Warfäre, signed by the Army Surgeon General and the Chief Chemical Officer 
on 21 February 1956. This docwment in conjunetion with the policies 
of the Secretary of the Amy, governed „ne research responsibilities of the 
Comzander, USAMU until 1963; uhen revised agreenents were signed. The revised 
agreements did not change the status of Bi medical’ defense research but added 
chenicel warfare (CW) defense to the Army Medical Departments! tasked responsi- 
bilities. CW defense work was never assigned to USANU or its successor, USAMRIID, 

During the CD-22 project, nersonnel concerned with ae &t Fort Detrick 
were assigned to WRAMC. Even though personnel were assigned to USAMU after 
its establishment, WRAMC remalned ac the next bigher headquarters until 1958, 
when USAMU was assigned to the United States Arny Medical Research and Develop- 
ment Command (esaumnc). In 1963, USAMU was internally reorganized to reflect 
tke unit divisional structure which remalus essentially the- sane today. 

In August 1957, Ward 200, WRAMG, was established at USAMU to provide a 
medical treatment facility for all military personnel and to satisfy the 
zequirement for an inpatient facility for eondueting research studies in 
Project „hitecoat volunteers. By December 1957, 110 Project Khitecsar j 
volunteers were available for participation in r=2search prograns. The iEs .- - 
of the AFEB continued to monitor the oversli effort and reported directiy 
to the Army Surgeon Seneral. A research project, designed to identify the in- 


fectioys dosages of P, tularensis orzanises, besan in FY 58 and was recorded 
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as the first research project invoiving human volunteers (WATTECOAT) per- 
formed at USA. H 

Venezuelan Equine Encephalitis (VEE), the second major project was con- 
ducted by USAMU in corjunction with the. Allied Sciences Division, Biological 
Warfare Leboratories. Animals infected intraperitoncally showed no symptons 
of disease except a diphasic .fever curve which was detected 24-72 hours sub- 
sequent to onset in 75% of the animais.tested. Altheugh attenuation of the 
Trinidad strain was achieved in tissue culture, potentially hazardous re- 


actions occurred, precluding definitive prophylaxis achievement. VEE re- 


search continued until 1962, when responsible investigators published a 


"research paper on the comparative pathology of the disease as experimentally 


introduced into various arimals.: This project did not initialiy Involve the 
use of WHITECOAT desizgnated volunteers. However, several professional nenbers 
of the USAHU staff actively participated as volunteers In the studies. 
During 1964, tbe immunizaticn requirements were ressonably established for 
VEE and tularemia. The research findings pertaining to VEE and ru- 

laremia were followed with the preparation of industrial sized lots of 
inmunizing vaccines against these diseases. Since that time, several 
publications have been prepared demonstrating sigrificant findirgs such as 
the effects of aerosol age on the infeetävity of airborne P. tularensis, 
effects of respiratory acquired P. tulerensis, on blood chemistry, znd the 
effects of live attenuated VEE vaccine on immme status. The use of this 
vaccine ith at risk laboratory peısonael proved tö be. completely successful 


in preventing lsboratory accuired VEE infections cf symptomatic nature. 


In 1969, USAMU was redesignated the United States Army Medicai Rescz 
Institute of. Infectious Disenses (ÜSAHRIID) and although the mission was 


generally tke sare, the motivating purpose was ‚altered to reflect current 
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De policies and strategic ‘plans. The continuing search for chemoprophylacties 
vaccines and Improved methods for their utllization was no longer structured 
to meer the requirements for BW defense, but was directed toward the controi 
o£ comnunicable diseases in wan.: In November 1969, President Nixon announceä 
several major decisions concerning the use of biological weaponry, resezıch 
and stockpiles. BW defense (the mission of- USAMRIID Immenization and pro- 
tective measures) research is still authorized. This dacision came approxi- 
mately at the time of the USAMRIID redesignation. USAMRIID research objectives 
and ultinate goals are oriented and planned with the reasonable expectations, 
therefore, that they will benefit the civilian community as weil as £fulfill 

‘2 military objective.. 

Project WHITECOAT. The authorization to allow human volunteers to 
participate actively as research test subjects provided the basis for a meeting 
between Army and Seventh Day Adventist Church Officials. Preliminary plans 
were made to establish the Seventh Day Adventist (SDA)- Church membership as 
a potential resource for Project Whitecoat volunteers. This meeting in October 
1954 initiated the project that has afforded some 2200 Seventh Day Adventists 
the opportunity to participate in continuing research at USAMRIID, and an 

* additional 800 to function as, Laboratory technicians, ward attendants, and at 
several otker significant positions. An offictel statement of artikude was 
rendered by the SDA Church indicatine offical approval of the profect 
a8 planned. The SDA General Conference as well as the Amy Surgeon General 
regarded the services fendered by the volunteers in such a light tkät 2 
Conmendatory article, published in the official church newspaper on 3 November 
1955, openly indorsed'the program by both parties. The erticle colorfully 


described the contribution of each "WEITECOAT" with particular reference to 


service to the country and individual standards of fortitude. is article, 
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a8 ruch as any single action, influenced the thema of the cönseientlous 
objector volunteer mission as it ralates co USAHRIID. The SDA Project White- 
coat volunteers have previdsd the Amy Medical Department with an extrenely 
valusble and irreplaceable rescurce anl nave peiformed, without question, "Eeyond 
the Cali-of Duty." fi 

Project Whitecoat volunteers were selected from personnel classified as 
noncombatante (formerly identified ty a I-„-Ü draft status) during their trafio- 
ing at Fort Sam Houston. Twice annpally, the Commander and Executive Officer, 
USAIRIID, alonz with the Director, National Service Organization for the SDA 
Church, interviewed potential Project Whitecoat volunteers at Fort San Houston 
to select from those interested to volunteer a group of men to be assigned co 
the unit. Personnel were oriented as ä gfoup in order that a common underständ- 
ing of the general provisions of the program was insured. Potential participaurs 
were then interviewed individualiy to determine the compatibility o£ their needs 
of conscience and the requirements of Project Whltecoat. If an individual 
was selected, his reassignment orders were aunotated as Nearmiarked for W/C 
Project Isc" and personnel reports were simileriy modified. Cocrdination be- 


tween the Commander, USANMRIID, and the Commander, Medical Training Center {MIC) 
® 


- advised the latter of the Impending visit and requested permission for group 


presentation and personal interviews. " \ 
The above procedure proved effective as long as selective service elassifica- 
tion (1-A-0) was prominent data in military records and the special prowisions 


of cousrientious objector status remair2d in effect. Coincident with the 


termination of the draft wes the absence of the requirerent to provide identifica- 


tion of conscientious objectors, since the theory attendant to a voluntear 
military ferce presumed unrestricted assignmeat policies. The position of tne 
SDA Church concerning the voluntear Army is consistent with past statoments nf 


attitude: A noncorkätant status must be guaranteed their perscerrei prior to 
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entry inte reilitary service. To date, a three-year enlistment program as a 
"volunteer" kas been appraved by the Degartment of the Amy. This Progran is 
now being irpiemented by the Selecrive Service System and includes provisions 
for classifying all interested candidates as 1-A-0s. No Project Khitecoat re- 
eruiting has been effected since the discontinuance of the draft! RR 

\ During the early stages o£ Project Whitecoat (circa 1959) volunteers 
participated in several projects, and for the purpose of command and control 
the volunteers were assigned to the ımits enlisted detachment. wo hundred 
spaces were authorized by the Army Surgeon General to perpetuate Project Whitecoat, 
This authorization does appear on the TTA. In that all Project Whitecoat 
personmnel are required to ccmplete 91A-AIT Training, the spaces appear ‚as three 
iine itens on the TDA: E-5, E-4, E-3 91As. The nunber of volunteers required 
was reduced to 172 during 1964. Volunteer projects gererally required about 
two months/year of of Whitecoat'!s time. During non-project intervals the 
volunteers performed mission work as laboratory technicians, ward attendants, 
building systeus monitors, and administrative assistants In. such a manner that 
the Institute relied upon their resources for continuity and perpetuarion of 
functions. ; . 

The Department of the Army officially set forth the specific regulations 
for the conduct of research studies in subject volunteers with the publication 
of AR 70-25 in 1962: Use of Volunteers as Subject of Research. Withärawal 
fron any particular project and, if the individual so desires, from the entire 
progran, is glarenteed upon request. Desired projects are reviewed tucroughly 
by the Commander and’his staff and forwarded to the Connarder, USAMRDC, for 
final approval as appropriate. The required involvement of high-ievzl personriel 
insures the profer coaduct of experizents sörinistered to human research test 
subjects. 
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Of all agencies concerned alwwut the welfare of Project Whitecvat 
volunteers, it would be xeasöonable ta assume that ihe Seventh Day Adventist 
Church would head the iist, since the cvorwhelring najority of Froject Yhite- 


coat volunieers are meubers ol the Sba Church. Since the initial artiiude 


‚statement rendered by the Secretery, General Conference of Seventh Day Adventists, 


the position of the SDA Church has remained in favor of Project Whitecoat and the 
voluntary participation of Adventist inductees. Severalpapers and items of 
official correspondence have originated from various levels in the SDA hierarchy , 
unequivecally supporting the research conducted at TSAMRIID. In light of tie 
Adventist doctrine that prescribes the strict mamer in which the kuran body 
should be maintained, the absence of derogatory correspondence from tne SDA 
Church indicates that few complairts have been forwarded to church officials. 
Occurrences such 35 those reported in some perlodicals would certair!y have 
had a deieterious effect on the strength of Whitecoat volunteers assigned to 
USAMRIID if any credence were given those reports. 

Sample Project Synonsis. Ihe procedures used to initiate and control 
the experiments Involvirg human volunteers are erganized. and disseminated by 
the Secretary, Medical Division and uitiwately become the Standing Operatirg 
Frocedures which the Commander, USANRIID will adninister throughout the course 


of an experiment. The objective, scope, anticipated risk, and special circun- 


stances surrounding.a project are prepared by the.originating division and 


Nedical Division secretary and are collectiveiy referred to as the protocol cf 
the project. A master bleeding schedule is included’as a record of hematolegical 
data accumulated during the experizent since verlations in blood chenistry are 


irzortant in final eraluatiane. The pretacol is reviewed and analyzed zu a 


er, Suientilie Advisor, anc Research Li 


tonicrence attended by the Cü { $ 


Cnlefs to reline proccdure and deter te potential, foreseeable benelits 


erted from the research. Cnca a protocal ıs sucepted by the conference 
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menbers and signed by the Commander, it is forwarded to higher headquarters 
£r final approval. A comprehensive distribution list insures maximum utiliza- 
tion of research data and prompt implementation of the findings by the responsip 


divisions. After the approved protocc. 2- distributed, individual volırteers 


are selected, notified and interviewed. The multipurpose interview provides 
the volunteers with nertinent and required protocol information, obtains his 


consent, conpletes tke administration necessary for aduission, and consolidates 


health historical records for review. A final selection process based upon 


scrutiny of individual medical histories results in the Identification of prinary 


and alternate test subjects. This information is provided the Adjutant. Once 
the health records are screened by the interviewers, they are returned to the 


Ward Secretary for filing. Master laboratory.slips are prepared in duplicate 


for primary and alternate test subjects and forwarded to the Clinical Laboratory, 


Pathology Division for record administration. 

On the day of admission, admission sheets are forwarded to Walter Reed 
Arıy Medical Center, Registrar Division. Telephonic notification of each 
primary and alternate test subject is provided, as the HRANC Registrar in - 
exchange for the Registrar numbers pertaining to the test subjects. Registrar 
numbers are then forwarded to the Ward Secretary. As the admission sheets are 
returned,by WRANC, they are incorporated into the patient Clinical anne 
folder along with the aduission card, consent statement; and other pertinent 
project data. R 

As the project’ is completed, narrative sumnaries are prepared, ‚signed and 
RESERON along with the project charts, to the Medical Division Secretary 
who transmits @ copy of tbe euver sheet to the Medical Records Litbrzry, 
Registrar Diyision, WRANC. Project cherts, when completed, . are filed in a 


records area, Master folders 
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are preparc! and reflect the namer of parci.ipating volunteers, a copy of the 
protocol, rublications referenced, summaries of findings by’ ell Investigators, 
narrative summaries perzaining to cach individual and copies of information 

included 1. ihe SSAMRIID Ami Report. Ajl project Information is ıl"imate!y 


surmarized by the Chief, Medical Division. The Secretary, Medical Division 


extracts descriptive project information from the cover sheets and transeribes 
it into the permanent, continuing list of USAMRIID research projects Involving 
human velunteers. 


H 
ke 


Summaries and Source Documents. A list of all studies involving 8 


human volunteers conducted by the US Army Medical Research Institute of In- 


.fectious Diseases (USAMRIID) and its antecedents, USAMU and WRAMU is found ar 


Table 1. Ihe individual medical records of all volunteer subjects who Participatad 


in these studies are on file at USAMRIID as are the records of the individual 


projests. 


Er An attempt has been made to identify all extra-mural contracts associare 


with the USAMRIID program since its Inception, Table 2. The participation of 


volunteers is indicated as knowm., Regulations governing routine retirement and 
destruction of extra-nural contract records preclude a definitive statement . 


on this aspect. 


411 publications in the open scientific literature relating to human 


by USAMRIID through 1972 have been listed, Table 3. 


type of research efforts have been made to insure 


voiunteer studies conduct«ed 
: Siuce the inception of this 
that information of value to the general scientific community be published in 


appropriate journals. 


Vaccines studies developed or under study have been included in a separate 


list, Table 4. 
Source materials relatirg to each of the summarles described abcve are on 


flle at USARIID, Fort: Detrick, Maryland. 
gl 
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r ADDENDUM 


Human Volunteer Recruiting Since Termination of the White Coat Program 

4 r 
Since the end of the draft in 1973, no White Coat Volunteers have been 
recruited, Under the original provisions of the volunteer Army recruiting 
regulations conscientious objectors could not enlist in the US Army, thus 


making it impossible for Seventh Day Adventist/conscientious objectors to 


participate in the White Coat Program. 


In 1975 the provisions of AR 601-210 were changed to permit persons to 
enlist as Medical Research Volunteer Subject (MRVS). This program im- 


plemented by US Army Recruiting command produced six enlistees in 1975, 


During 1976 this program and direct recruitment among 91B Medical Advanced 


Individusl Training Students at Fort Sam Houston, Texas attracted 76 persons 


for the MRVS program. Two additional volunteers have elected this program 


during January and February 1977, 
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PROJ. NO. 


TITLE 


"1961 (Continued) 


61-6 
" {was 61-A) 


-&-7 
(man 61-1 


61-8 


"1962 


62-1A 
62-1 


62-2 


62-3 


62-4 


62-5 


Yo 


62-8 


62-9 
(was 9B) 


YEAR AND 


“ PROJ. NO. 


1962, (Contin 


62-10 


1963 
63-1 - 


63-14, 
63-2 , 
63-24 


63-3 


63-4 


Evaluation of Attenuated VEE Virus Vaccine (TC-80) 


Respiratory PIRURE of Aged Aerosols of Pasteurella tularensig, SCHU-Sh, 
for Man „(30pmin) (61-TE-1162) 


Evaluation of Autenuated VEE Virus Yaceine (7e-80) 


Evaluntion of: -Attenuated vEE Virus ‚Vaceine (10-80) 
Respiratory Virulence of Ageäd Aerosols of Pasteurella tulärensis, SCHU-SH , 
for Man (60-min): (&1-78-3519) 


Respiratorv” Virulence “of Aueh Aerosols. of Pasteurella tularensis, SCHU-Sh, 
for Man (180-min) (61-TE-1519) ' 


Asnessment ‘ÖL Respiratory: Immuntnation with Living Tularemia Veeeine (LVS) 
Against Challenge with Pasteurelia tulerensis, SCHU-S; 


Evaluation of Abtenunted VEE Virus Vaceine (zo- 81) 


Bvaluatiom of Attenuatoa VER Virus Vaccine (me-31) 


Respiratory Virulence of Aged Aerosols of Pasteurelln tularensis, "SCHU-SL, 
for Man (220-min) (62-TE-156h) 


Evoluation of Reimmunizetion with Attenuated VER Virus Vaccine {1c-81) 


Estimation ei, Humdf- rs Dose of At*enuated VEE Virus Vaccine 
(tc-81, 107" ‚07, 


"Ke1-3 


TITLE 


ued} 


Tvalustion’of Interference of Response to Attenuated VEE Virus Vaceine (Tc-81) 
by Yelloı Fever Vaccine (17-D) 


Respiratory Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-Sh, for 
Yan Göo-nin) (62-78-1629) 


Evaluation of. Attenuated VEE Vaccine (10-93), ND-4 
Evaluation Attenuated Tularemia Vaccine (LVS), NDBR-I01, Lot 2 


Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lots 1-4, 6 
Evaluation ot Metabolic Changes in Immunizeä and Nonimmunizeä Men Exposed to 
an ae Dose of Pasteurella tularensis, SCHU-S4 (62-TC-168)) 


Respiretory Virülence of Aged Aerosols of Pasteureila, tularensis, SCHU-Sh, for 
Man (120-min) (62-12-1713) 


Evaluation of Attenuateä Tularemia Vaceine (LVS), NDBR-101, Lot 1 


Evaluation of l-year Storage Stability of Tularemia Vaccine (vs), 
NDBR-101, Iöts 2 enä h 


Eyaınation of Attenusted VEE Virus Veccine NDBR-102, Lot I 

2 " 
Det. erminat.ion ot Human Do of Attenuate& VEE Virus Vaceine (TC-93) AD-I from 
Natiohel Drug To. 


Kira 
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VOLUNTEERS 
(NON-SDA) 


NUNBER ON 
VOLUNTEERS , RO) 


(NON-SDA) 


‚36 


42 


HOSP 
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13 


15 


20 
ıh 


ı7 


15 


I5P 
DAYS 


ah 


ir 


18 


2ı 


CONVL 
LEAVE 


6 


CONYL 
LEAVE 


SoT 


g6l 


PCRWF 


NUMBER OF 


YEAR AND . VOLUNTBERS HOSP SONYTL 
PROT NO. | TITLE a (NON-SDA) DAYS LEAVE 
1963 (Continued) ! ; 
63-9 Evaluation 2 Attenuated Tularenia Vaceine {LV8), NDBR 20-2 (111) 
63-10 Evaluation of Susceptibility of Volunteers Previously Infeotea with Tularemia 23 23 ı2 
(Respiratory) to Reinfection by Aerosolized Pesteurella tularensis 
63-11 Evaluation of Attenuated Tularenia Vaccin (LVS), NDBR-101, Lot 3 (9) 
a96h 
“6h-l Evaluation of Metabolic Changes in Normal Humans with Hyperthermia Induced to 8 23 13 
" Mimic the First Day of Fever in Acute Tuleremia 
ee " Evaluation öf Attenuated Tularenia Vaccine (LvS), NDBR-101, Lot & {5) 
‚6h-2A- Evaluation of Attenunteä VEE Virus Vaceine (TC-83), Lot 3-2 ı 
age Beer Zn en i 2 "(6 
„6-3 Classified Project ’ . (®) 
„Eh Classifled Project : . (h) 
„64-5 Classified Project : R ® (4) 
6h-5 Evaluation of Intermittent and Continuous Tetraeyeline Prophylaxis in 22 56 ıh 
u Respiratory, Tularemia, ScHU=Bh 
264-7 Evaluation of Attenuated anreik Vaecine (LVS), NDBR-102, Lot 6 (12) 
6h-8 Evaluation of Metabolic Changes in Normal Humens with Fever Induced by 8 30 13 
Bacterdal Endotöxin 
el=y eva unlion of Personnel Exposeä to a Patient with Boliviun Hemorrhagic Fever L I 
. Li 
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E a NUMBER OF 
YEAR AND VOLUNTEFRS HOSP CONVL 
PROI. NO. TITLE a (NON-SDA) DAYS LEAVE 
196h (Continued) 

. ‚64-10 - Evaluation of Metabolic Changes in Humans during Induced Q Fever (63-TE-1823) 8 he 19 
6h-11 Evaluation of Metabolic Changes in Humans during Antibiotic Therapy R 27 13 
64-12 Evaluation of Intermittent Therapy and a 28-Day Prophylactie Course of alı 4. ı2 

3 Tetracyeline in Respiratory Tularemia 
B . 2 . 

1 64-13 Evaluation öf Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 1 (N 

Sh-ıl Evaluation of Metabolic Changes "in Nonimnunized Man Exposed to an Infeetious 7 34 16 
Dose of Pasteurelia tularensis while on an Animel Protein (as opposed to.a 
vegetable" protein) Diet 

64-15 Evaluation of Two Courses of Tetracycline Therapy and a 14-Day Course’ of : ı2 h2 23 
Tetracycline Prophylaxis in Respiratory Tularenia . 

1 

64-15 Evaluation of Metabolic Changes in Humans during Induced Sanäfly Fever 8 3% 16 

64-17 Respiratory Virulence of Aged Aerosols of Pasteurella tulerensis, SCHU-Sh, 8 16 3 
for Man (180-min) (6h-WE-1907) 

6-18 Evaluatior of Attenuateä Tularemia Vaccine (LVS), NDBR-101, Lot 2 (3) 

1965 

65-1 Respiratory Virulence of Ageä Aerosols of Pasteurella tularensis, SCHU-Sh, 8 17 2 

" for Men (180-min) (64-TE-1907) - 

65-2 Evaluation of Clinical. and Serological Responses of Volunteers to Phase I 6 

r Q Fever’ Vaccine 

65-3 Evaluation of Clinical and Serologicel Responses of Volunteers to Phase I iz 


Q Fever .Vsecine pP 


ER "_R-1-6 


F6L 
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! NUMBER OF 
VOLUNTEERS HOSP  CONYL 
(NON-SDA) DAYS LEAVE 


„ YEAR AND 
PROF. NO. TITLE 


1,965 (Continueä) 


65-5 Evelustioh of Attenuated Tularemia Vaccine (LVS), NDBR-10L, Lot 3 {N 
65-5 Evaluation of Tetracycline Therapy and Prophylaxis in Respiratory Tularemia 22 36 Jh 
65-6 Tväluation of Individuals Following Acciäental. Respiratory Exposure to SEB { 15) 
65-7 Evaluationof Attenuated Tılaremia Vaceine (LVS), NDBR-101,.-Tot 4 (12) 

"65.8 Evaluntion of Attenueted Tularemia Vaccine (LVS), NDBR-101, Lots 2 and h © 20 
65-9 Evaluation of Attenuated VEE, Virus Vaceine (TC-83/3-213) (19) 
65-10 "Evaluation of Metabolic Changes in Humans during Graded Reduction of Dietary 8 33 45 

Intake or during, Low Dose Cortisol Administration 
- . m 
5-11 Evaluation of Tetracyceline Therapy in Respiratory Tularemia Due to SCHU-S5 Strain 8 3u 15 S 
65-12 Evaluation of Clinical and Serological Responses of Volunteers to Phase I and 16 
u Phase II © Fever Vaceine 5 
65-13 Eveluation of 3-year Storage Stability st Tularemia RR ER, (LvS), NDBR-AOL, ıh 27 ıl 
. Lots 2 and h R n i 
65-13A Evelustion of Vetabolie Changes in’ Immunizeä Subjects Exposed to Infeotious 8 34 15 
Ex Doses of Pasteureil.a tularensis x 

65-14 Viremia deterninations in Humens Vaecinated with the Recommended Immunizing 3 

BR Dose os 'VEE Virus Vaccine, "Live, Attenusted (TC-83/3-2) ö 
65-15 Classified Project, == . (4) 
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k NUNBER OF B 
j VOLUNTEERS HOSP CONVI 
BROT % i TITLE . (NOR-SDA) DAYS LEAVE 


1965 (Continued) 


ling Strain 18 28 ı 
-65-16 . Evaluation and Comparison of Efficacy of Phase T and Phase II Henzer 
e = q Fever Vegeines, Against Challenge with the AD Strain (Phase IT) Q Fever (65-TE-2033) 


ö q 
65-17 Classified Project (2) 
65-18 Classirfied Project Be » 
% . 
1966 un 2 r 2 
66-1 Evaluation of .Tetracyeline Prophylaxis and Therapy of Respiratory Tularemia in ı 35 ı 
way Volunteers 
66-2 Classified Project 10 3 
\ 3 2 
66-3 Clossified Project R a) A 
5 j 2 P Q 
66-1 Classifieä Project - ur 
B u 2 2 
66-5 Ciussified Project 2 
66-6 Classified Project x Es 3 
h 
66-7 Clussified Project h 3 
66-8 Clessified Project 4 P} 
66-9 Classified Project h 5 
5 f . 
"66-10 Clessified Project I 5 
4 
„66-11 Classified Project e 3 
4 bh 
66-11A Classifled Project 
o : u h 
66-12 Classlfied Project 
En R-1-8 


NUMBER OF 


YEAR AND 
BRON. ING, nie VOLUNIEERE HOSP CENT 
; & (NoN-SDA) DAYS LEAVE 
1966 (Continued) 
66-13 Evaluation of Effeets of 
: E Respiratory Tularemia on Task Performance of 7 { 
{BEID-2) nnd Tetracyeline Therapy oT Respiratory Tularemia in ee Sa = 2 
66-14 Investigätion of Clinical EL. 
(1e03/3-213) nical Effects of Attenuateä VEE Virus Vaccine in Volunteers 26 9 
66-1 Investigation of Cläntoal Erf j 
> Invest Effects of Att. teäd VE 
Fa enuated VEE Virus Vaccine in Volunteers 20 13 5 
66-15 Determination of the Effect of Y j 
El e Die: 
ee 5 of Diet Upon Normal Periodicity of Whole Blood Amino 6 8 
66-16 Classitied Project 
\ R 10, 5 
66-17 Classified Project 8 
Pr 4 
66-18 Classified Project = 
Ro 7 % u i & 
2967 
67-1 Evaluation by Tauk Performance of Respiratory Tuleremia in Man (BEID-3) 10 23 35 
67-2 ae Fi Whole Blood Amino Avids in Normel Aduit Male Subjects 
20 De 
2C i i . ; 
’ 2 6 22 2 
10 10 6 
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5 NUMBER OF 


YEAR AND 5 VOLUNTRERS NOSP  "CONVL 
PROJ. NO, TITLE {NON-SDA) DAYS LEAVE 
A967, (Continued) 1} 
67-3, Prelliminary: Evaluation-of Plague Vaccine, Live, Attenuated (Strain EV-76-WR, 
- Freeze-Dried), Lot 7) i ; 
(1a) 5 x}10? 6 13 13 
(1B) 5 10 8 10 T 
(ac) 5% 103 6 g T 
(10) 5X10 R 6 9 3 
(ae) 5 xı0l = 36 9 2 
(21). 5X 107 oa 5 E 6 10 8 9 
(2B) 5 X 10° "Reimminization of 5 X 10° and 5.X 10 10 & 9 
67-4 Evalüetion of Metabolic ‘and Biochemical "Responses to Immunizetion with 17-D Strain 10 15 T 
Yellow Fever " . 
67-5 . Evaluation of Metabolic and Biochemical Responses to Immunication with 17-D Strain 12 15 10 
Yellow Fever: x 
r m 
67-6 Acceptability Study of Eastern Equine Encephalitis (EEE) Vaccine, Tissue Culture (6& e 
Origin, Lot 1-1966 
1968 " 
68-1 Fvaluation of Metabolie and Biochemical Responses to Imiunization with 17-D Strain 12 
Yellovw- Fever Er a 
68-2 Evaluation of Metabolic, Biochemical and Serologieal Responses to EER Vaccine "20 GroupI 17 
Tnaetivated, Tissue Culture Origin, Lot 1-1966 GroupII 15 
68-3 Evaluation of Behavioral, Metabolic and Serological Responses to Infeetion with 20 CroupI 17 
Sandfly Fever Yirus, Sieilian Strain (Task Performance BEID-h and 5) GroupII 18 
68-1 Evelustidn of S-year Storage Stability of Tularemia Vaccine, Live, Attenueted, 20 21 15 
NDBR-101 ‚Tot 4. Part I: Imnunization. Pert II: Aerosol Challenge . 
68-5 Evaluation of Response "to Inmunization with‘ 17-D Strain Yellow Fever ıh, 16 6 
68-6 Evaluation of Circadian Varfation in Tyrosine Metabolism in the Hunan 13 ıa ı0 


+ 


4 % ne ! 


<-1-10 


nn 
EN 


a NUMBER OF 
YEAR AND VOLUNTRERS HOSP 
PROI. NO. TITLE ; {nON-SDA) DAYS 
3 ee . 


1968 (Continued) 


‚68-7 r Comparison of Blood Levels and Urinary Exeretion of Ohloronyoetin® and a 22 5 
Generic Praparation of, Chloranphenteat { 
68-8 "Eraluation & öf Clinical and Biochemical Responses” to Attenuated VEE Yaccine 20 . 20 
(2C-83/3-216). B 4 ia 
6 Evaluation ör Response of OO t0-Adenovirus Vacdine, .Live, Oral, Type 7, 2h 28 
-Ipt, 16CV-910p9 (L-AV-T)..  . - ri 
joßg VEEBOFER Le I} s Nu re 
69-1 Evalußtion”of Glintesl and Biechenienl Responses to Attepuated VER Virus Vaceine al ı9 
an (T0-83/3-219) * FT! ra“ 
69-2 Acceptebility Study of WER Vaccine, Inaetivated, Tissue Culture Origin, Lot 1-1967 (6) 
69-3 Evaluation of..WEE Vaccine, Tneötivateä,"Tissue Culture Origin, ‘Lot 1-1967 19 13 
69-4 Bvaluation of WEE Vaceine, Tnaetivated, Tissue Culture Origin, Lot 1-1967 6 
3: vo 
69-5 ratuntten ot Ver Imnune Globulin {itunen) in Volunteers 30 
: 69-6 Evaluation of Combinei EER (Lot 1-1966) and--WER (Iot 1-1967) Vaceines, 20 ı2 
Tnaetivated, Tissue sure Origin 
69-7 Evaluation of Fäctors reine Serum and Plasma to be Used in mantitative 16 
Eleetrophoretie Studies of Lipoproteins and Glycoproteins 
69-8 Evaluation Prs Human Response to Simulteneous Administration of Live VEE Vaccine 20 ı2 
(NDBR-102) - and Conbined, Tnactivated EEE (Lot 1-1966) and WEE (Lot 1-1967) Vaceines 
69-9 Acceptabilit iy Stuay‘ of Rift Valley Fever Vaceine, Fornalin-Inaet3 vated, Tissue (3) 


; Culture Origin, NDBR-103, ‚Lot 6°." ° 


K-1-11 


BAR NUMBER OF 
VOLUNTEERS HOSP 
? '» (NON-SDA) DAYS 
: TITLR 
EROJ. NO. 


1969. (Cont: inueä). 


69-10 Eva |uation of Human Response to Rift Valley Fever Vaceine, Formalin-Inactivated, 20 9 
So Tiesue Culture Origin, NDBR-103, Lot 6 


= 1 18 
70-1 Evaluation of Influence of Sandtly: Fever on Work Performance (BEID-6), Museular 10... 
" Funetion.and Seleetea Laboratory Measurements 
2 " ı2 
70-2 Selected Clinical Laboratory Measurements in Humans Infeeted with Sandfly Fever 8 
2 Virus = i 
ei 
10-3 Evaluation of Lipid-Vitamin Changes During Sandfly Fever Infection 5, 
70-4 Acceptability‘ Study of Chikungunya Vaccine, Inactivated; Dried, Tissue Culture (6) 
Origin, Lot E-20 : 
ıı 
70-5 Evaluation of Chikungunya Vaceine, Inactivated, Dried, Tissue Culture Origin, 20 
Lot E-20, 
70-6 Evaluation of the’ Serological Response in Volunteers to the Administration of ı6 
Z Combineä Eastern and Western Equine Encephalitis Vacceine 
nor Evaluation af the Serological Responses of Volunteers to the Administration of 29 
a“ Plogue' Veccine U.8.P. (E Medium) 2 
ı 
70-8 Multiple Task Performances in Humans Infected with Sanäfly Fever Virus and ı4 9 
i Administered Symptomatic Treatment BEID-7 
1972 PEBe: j S 
71-1 Evaluation of Lipid Metabolism during Sandfly Fever Infeetion 


= j T “2 “ 


CONVL 
LEAVE 


22 


te} 


CONVL 
LEAVE 


16 


00% 


10% 


NUMBER OF 


YEAR ANL 
en: ; RR h VOLUNTEERS HG 
; j {NON-SDA) Days 
1971 (Continuea) u: j 
» \ e 
71-2 ‚Evaluation of Volunteers of Adenovirus Vaceine, Live, Oral, Type 21,.Lot 16CiX-01201 15 34 
Br ei 
71-3 Rvaluation of Human Metabolic Responses t6 the 17-D Strain of Yellow Fever Vaceine er ıh 
Tı-h Acceptability Study of Eastern ae 
h Equine En 
a rn q ne cephalitis Vaccine, Inactivated, Dried, .(» = 
11-5. Evaluation of Eastern, Eı ie Ve R 
„Equine Encephalitia Yı 
Kerr a pl a Veecine, Tnastivated, Tissne Culture 16 = 
Ta-ı Infeetivity of Human Pläsne Presumed to Contain Sandfly Fever Virus e ı 
m k 10 
12-2 . Chemical Analysis of Blood and Urine Collected Under Standard Conditions 2ı 7 
es en 7 . j 
12-3 Meälan Infzetive Titer of Sandfly Fever Virus in @ Pool of Human Plasma x 20 21 
n ? 
Tenh Associate Administration to Vol: 
usgeie: ‚Volunteers of Venezuelan E: 
Vaceine, Live, Attemuated ard Yellow Fever Vaccine, elle * u 
12-5 Responses of Host Curbohydrate Metabolism During Sanäfly Fever In 
i 2 % . {ı a 
2913 5 " x 
13-1 B Prophylaxis or Sandfly Fever 
197 - Fi A " j . © 
Acceptability Sendy of Western Equine e y r 
ar Encephaloyelitis Virus Vaccine, Inactivated, (6) - 


Dried, MNLRR 106, Lot 1. 
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1975 (Continueä) : Be 


15-2 Evaluation in Volunteers of the Active-Rosette-Forming Lymphocyte Test as an Assay ( 9) - 
. " for Previous’ Immunizetion to Tularemia £ Pa 
15-3 Persistence of Venezuelan Equine Encephalitis Antibodies Following Vaceination 23 - 
with the Live, Attenuated, TC-83/3-2 VEE Vaccine . Former SDAs 
‚T5- le, Tubereulin Skin Test Antigen in Man and its Effect on the Aetive-Rosett-Forming (39) 
‚Iymphocyte Test . P 
176 6 . . 
16-1 Proposed Clinical Evaluation of Rocky Mountain Spotted Fever Vaccine, Formalin- _ 12 
Insetivafed 8$ Strain, Chick Enbryo Cell Origin, Lot ı 
76-2 Acceptebility-Study of Venezuelan Equine Encephalomyelitis Vaceine, (6) 
Inactiveted, Dried, MNLBR 109, Lot No. C-84-1 b . 
4 . ß s 
16-3 Rejuvenstion and Preservation of P. Yivax (Chesson Strein) and Assessment of 01) 22 
Blood Schizontocidel Activity of Mefloquine HC1 (ur 142,490) 
16-4 Immunization of At Risk USAMRDC (Fort Detrick) Laboratory Workers with Monovalent 169 - 
Infiuenza A/Swine (A/Rew Jersey/8/76) Virus Vaccine 
776-5 Reactogenieity and Antigenieity of Influenza Virus Vaccines: Bivalent A/Victoria/75 
and A/New Jersey/76 and Monovalent B/Hong Kong/T2 174 PR 
16-6. Reactogenieity of Western Equine Encephalomyelitis Vaccine, Inactivated, Dried 6 - 
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v » 
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National Drug Co, 
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Johns Hopkins 'U. 
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Tufts University: 
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TABLE 2 


t 


EXTRA-MURAL MEDICAL RESEARCH CONTRACTS 


U.S, Arııy Medical Research Institute 


Of. Infectious Diseases 


Ft, Detrick, MD 


Early diagnosis of infectious diseases 


" Studies of Rift Valley fever, related 


viruses and tularemia 


Pathogenesis, detection, prevention and 


» . treatment of infectious diseases of 


military importance 


Establish and perform a research program 
on a series of biologicals 


Development of special biological products 
Investigation of immunological aspects of 
group B arboviruses 


Preparation and evaluation of staphylococ- 
cal enterotoxoids 


Biochemicai studies on bacteria and on 
latent agents 


Studies of biologically active agents 


Effect of diet on the relative levels of 


prote‘n synthesis in various tiszues ' 
i 


‘ 


Jul 


70 - 


Current 


Fcb 
May 


May 
Apr 


Kov 
Oct 


Jan 
Jan 


Jan 


Fab 


Feb 
Jan 


*(hlle specifle contract documentation could not be foun ', it appears from review of associatel correspon- 


dence that a contract did exist at: least as early as 19 


„at Appeudix 1, 


\ K-2-1 2 


with Ohio State University. 


Additional details 


53 - 
74 


63 - 
67 


63 - 
67 


64 - 
67 

68 - 
72. 


64 - 
66 
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DA-49=193-MD-2553 


DA-49-193-MD-2560 


DA-49-193-MD-2567 


" DA-49-193-M-2588 ' 


DE 


DA-49-193-ND-2829 - 
DA-49-193-MD-2823 
DA-49-193-ND-2882 


DA-49-193-MD-258$ 


’ 


DA-49-193-ND-2597 


DA-49-193-MD-2598 


DA-49-193-MD-2599 
DA-49=193-MD-2604 


DA-49-193-MD-2630 


DA-49-193-MD-2670 


DA-49-193--2674 
DA-49-193-MD-2679 


i9-49-193-MD-2694 


DA-49-193-MD-2724 
DADA-17-67-6-7073 
maM17-67-0-n02 
DADA17-68-C-8073 
DADA17-67-C-7145 j 


DADA17-68-C-8079 


DADAL7-6B-C-8125 


DADA17-67-C-7109 


DADAL7-68-C-8131 


Brandels Univ 


MIT 

U. Louisville 
© 

IIT Research Inst. 


Cordia Corp 


U. Cincinnati 


U. of Tennessee 


Wistar Inst. 


Harvard School of 
Medicine 


Georgetown Univ 


Johns Hopkins Univ 
Hood College 


IIT Research Inst. 


hi 


Loma Linda, Univ 


Wadsworth Vet. Hosp Rapid diagnosis of bacteremia 


Los Angeles, Talif 


Collaborativ& Res. 
Ine 5 


Rutgers Univ 


" U. of Tennessee. 


Univ of Michigan 
Univ, California 
Uniy. Vermont 

IIT Research ‚Inst, 
Chas, Pfizer.Inc 


Univ, Florida 


EG&E Inc“ 


Science Spectrum 


Viral and bacterial induced alterations of 
cellular and enzymic components during the 
early phases of infection 


Infectlon and nutrition; mechanisms of inter- 
action 


Behavioral effects of infectious diseases 
‚Research in aerosol immunization 
Virus detection by fluorescence polarization 


Host parasite interactions in experimental 
gystems RE 


Metabolic changes in animals following 
specific bacterial infection 


In£fluence of deuterium oxide on biological 
systens - 

Separation.and characterization of antigens 
of Rickettsia teutsugamushi , 


The metabolic. effects of fever and infeetion 


Studies of cellular defense against infection 


The structure of bacterial cell walls a8 
affected by antibiotics 


Susceptibility to infection-in irradiatod 
animals 


\ 
Virus-host relationships in gnotobiotes 
. 


Studies of Inhibition of viral multi- 
plication = 


Biochemical changes in avian tissues 
. during the bioenergetics of infection 
and the incubation period of disease 


Studies on intraceilular bacterial 
parasites 


Management of animal cell cultures_for 
fermentor production of virus vaccines 


Mode of action of staphylococcal entero- 
toxin B 


Research in immunization with soluble 
Viral antigens 


Large.scale production and evaluation of 
staphylococcal enterotoxoid B 


Pathology of experimental enterotoxemis 


Rapid identification of microorganisns 
- using light- scattering techniques 


K-2-3 


Sep 
Aug 


Oct 
Sep 


Jan 
Sep 


64 - 


66 


64 - 


66 


65 - 


69 


Jan 65 - 
Current 


Apr 
Mar 


Jan 
Aug 


May 
Nov 


Jan 
Zul 


Aug 
Jul 


Feb 
Feb 


Sep 

Yay 
Apr 
Apr 


Apr 
Oct 


65 
69 


67 
69 


67 
67 


68 
72 


67 
69 


’ 


908 


108 


DADA17-68-C-8080 


* DADAL7-72-G-2151 


"DADA17«73-C-3098 


‚Projsct Order 4604 
DE 


we. € 
” DADA1F-72-C-2161 
"2 DAMD17-74-0-4079 


 -DAMDI7-74-C-4095 


fi 


"EDADAI.7-73-C-3090 


ir) DAND17-74-G-4007 


DAMD17-74-C-4012 


Wear) or 9m 


" DANDLT-74-C-4112 


” a 


DAMD17-74-0-4025 
Eee 2 | 


Ohio State Univ 


:W. Va. Univ Med 
cer 


„. Yale Univ. 


Veteran Admin, .. 


‘.:Hogp., Pittsburgh 
i-Medical’.College 
: o£ VA 


Baylori College 
o£ Medicine 


"Johns Hopkins U 


Early diagnosis of infeetions diseases 


B 
Sequential Immunization of spider monkeys 


with three group B arboviruses: Yellow 
fever, WLangat, and Dengue-?_ 


. [3 r 
Role. o£ cyclic nucleotides in the regula- 
tion of lymphocyte transformation : 


Investigation of attenuated strains of 
group A arboviruses 


Muscle composition in infection 


Adjuvant effects on immune responses to 


biological agents A A 


. "Washington State U. 
Wyeth Laboratories. 
Pan American Health 


‚Organization 


1: Northwestern Univ, 
! Medical School ‘ 


‘ "Univ o£ Notre” . 
" Dame 


Stüdies’ of the, antigenic composition of 
Coxiella burnetii 


An investigation of E. coli: enterotoxins 


Program for preparation of immune globulin 
against Bolivian hemorrhagic fever 


Viral vaceine immunogenicity to host cell- 
mediated and. humoral immune responses 


Development of a colony of germ free hams- 
‚ters as \a biomedical. response 


Sep 68 - 
Jul 72 
Jul 72 - 
Mar 75 


May 73 - 
May 75 


Jun 74 =» 
May 76 


Jul 72 
Dec 75 


Jun Pie - 


Dec 74 


Jul 74 -" 
Current 


Apr 73 - 
Current 
Aug 73 - 
Current 


Jul 73 - 
Jun 74 


Jun 74 - 
Current 


Oct 73 - 
Jul 74 


DAM17-74-C-4047 


DAM-17-74-C-4057 Johns Hopkins Univ. 


DAMD17-75-C-5041 


Stanford Res. Inst. 


Field ionization mass spectrometric rapid 
diagnosis in Iinfectious diseases : 


Radiometric 'methods for rapid diagnosis 


of viral infection 


Johns Hopkins Univ. 


K-2-5 


Dee 73 - 
Current 


Jun 74 - 
Dec 74 


Feb 75- 
Current 


60% 
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REPRINTS 


"Invoiving Whitecoat Volunteers as 


R-3-0 


Human Subjects" 
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STATUS 7? "ACCINE 


VACCINE RESFARCH 
- YEARS 
änthrax 5 1959-1968 Development completed 


Venezuelan equine encepahlomyelitis 1960-1974 Development completed 


Tularemia 1960-1969 Development completed 
Plague 1965-1974 Deveiopment completeä 
Q fever 1960-1974 Development conpleted 
Rocky Mountain spotted' fever 1972-1974 Final development 
Chikungunya 1969-1974 Final development 
Rift Valley fever 1963-1974 Final development _ 
Western equine encephalitis 1968-1974 Intermediate development 
Eastern equine encephalitis 1967-1974 Intermediate development: 
Staphylococcal enterotoxin B 1964-1974 Intermediate toxoid 
California encephalitis j 1969-1974 Early development 
St. Louis encephalitis 1969-1974. Early development 
O'Nong-Nyong 1969-1974 Early developuent 
Mayaro 1970-1974 Early development 
Sindbis der 1971-1974 Early development 
Langat 1972-1974 Early development 
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Appendix I to Annex K 
CHRONGLOGICAL SUMMARY GF TUE U.S. ASNY CHEMICAL CORPS - 


OHIO STATE CONTRACT VOLUNTZER STUDIES 


1. Significant aipasielen existed, to the extrapolation of data from 
animals to man and it was deemed necessary to obtain data by direct 
challenge of van. Therefore, by 31 July 1952, the Chemical Corps 
had issued the directive GIERE-B-2- 729.3, subject: "Use of Human 
Subjects. in HRazardous Tests. 


2. The first formal action regarding microblal challenge cf volunteers 
was 26.Narch 1953. 


3. Aplan, apparentiy prepared as of 9 October 1953, Xor the respiratory 
challenge of man with Francisella "(Pestrurella) tularensis was forwarded 
.to the Secretary ef the Army on 21 January ; 1954 and | approved by hin 30 
March 1954. 

"4. Contract negotiations were then initiated and culminated on 21 
January 1955 in’a signed contract. (DA- -18-064-C4L-2655) with the Ohio 
"State "Research Foundation and Dr. Samuel Saslau as ‚the respens 
NPbyetelan. = . n 


Er on er January 1955, Dre.Ae ‚G..Wedun;was appointed Project Officer 


by’ the Ass't Secretary of the Arne . x „ 


6. -Based on "evidence: from Foeykreiai Challenges of monkeys and guinea 
„pigs, ‘the planned respiratory exposüre of volunteers was reassessed 

‚and it was elected to perform aerosol chall. enges only 1f the results 
ron. intradernal inoculation were ‚not prohibitive. A revised plan and 
contract" 'entitled. " Lan, for Assessrent of an Agent" was sent to the 
Secretary o£ the ‚Army ol April '1955 and approved by him 24 June 1955. , 


7.1 Intradeimai test! ng ws completed in. Jennary 1957. 


.8.. To;, Becomplish-the essitateky, ‚phase! of the contract, it was AeSessety, 
based Sn, joint agreement betieen Res and the Chief Chemical Officer, 

" dateä 21 "February 1956. appoint, a rew;contraet officer; on 27 
"September 1957, CL“ . Tigertt was designated. ‚Project pfficer ia 
-relief of Dr.- Weäun.” Ri ee kn 


9... The resuirs of the Antracutangous and respiratöry.challenges were 
. reported in the open literature in, 1°61 and ‚1962... Six publications 


‚resulted and a sort: of each. is ‚attached , (References 1-6). 
Paare 


KNIE in 


Nas | | 
Reprinted from (42 Archives of Internal Medlicine ; . Reprinted from iz Archives af Internal Merlicine 


hey 36h, Ver. der, pp. ame-z0l nenn 
c apzright 1, [34 „lnerican Medical sissorishen May 1961, Pal. 107. pp. ZU 


Tularemia Vaccine 


Study 


Be : “y Intracutansous Challenge 


: SAMUEL SASLAW, ID, PR.D.- 

„.." _MENRY TEIGELSBACH, Pi.D. 

0 BENRYE, WILSON, BLD. 
20 JORN Ar BRIOR, 30.D, © 

. : “ 

SALLY CARHART, 312. 

"01.2.7 GOLIMIBES, ORIO 


The irequeney wich which‘ Pasteurella _ 


tularensis infects hunters of rabbits and 


" Iaböratory workers‘ studyinz "this microor- 


genisın makes vaccinatior vi these persons 
desirable. However, the protective value of 
available nonviable vaccines is not certain. 
Studies on this point have been conducted 
by Fashay et al! and Kadull et al? 

The ideal method of evaluating a vaccine 
intended for protection of humans is to 
challenge volunteers, both vaccinated and 
nonvaccinated, with a reproducible known 
infective dose of the disease-producing 
agent. A study in.a small vaccinated group 
Challenged by a known infective dose_.can 
provide more specific information in a 
shorter time than by assembling a much 


larger number in 2 study in which vaccinated '- 
persons are “exposed” accidentally in. vary- 


ing degree or not at all. 
Pasteurella tularensis offers- BEN ad- 


‘vantages i in such a critical study empioying 


human challenge with viable- microorganisms. 


Abroad‘ base , of preiimiriary experience is 
"provided by accumulated data and literature 


oü ‚experimental animal and actidental 'hu- 
man, infections. Tk« specific detailed studies 
in monkeys performed’in these laboratories 


preliminary to the human studies-described 


below are the subject öf a separate report? 
The highly infectious nature of P. 


tomyein in terminating infection is ideal for 
study of experimental infection in volun- 
hieran. rer 

"The purpose of this study was to compars 
the response of nonyaccinated and vaccinated 
men challenged with a carefulls controlied 
known smali number of P. tularensis or- 
ganisms, administered intracutaneousiy. 


Materials and Metkads 


Volumtsers were tarıates, Chio State Peri- 
tentiary, 21 to 35 years fi age. Those accepted 
for the project were required to pass 3 a sigid 


ay 25, 19€0. 
ieine, College ci 


Submitted for publicati 
From tle Department 


* Malieine, Ohio Stats Univerärg, Columbus. This 


stuls was supported 
Army Call, Fort Di 


a). 


n Du 


“  tularensis 2 
änd the excellent therapeutic, effect o£ strep- 


" Copyright 1901, by „Inericun Medical Assueigtiom 


: "Tularemia Vaccine 


en. ‚Study 


. Previous studies from ihese laboratories . 
.piratory challenge with P.- tularensis of. 


demonstrated that man can readily be in- 
fected by ‚intracutaneous’ inoculation with- 


‚approximately 10 Pasteurella tularensis, „=, 
- ganisms (SCHU S4 strain).* Prior vaccina-. 


tion. with killed ‚Foshay” Vaccine ‘did not 
prevent local lesions, but did reduce the.in- 
eidence of systemic manifestations of infec- 
ton.’ Review of accidental laboratory infec- 
ton indicates that the respiratory route may 
-serve asa portalofentry.” Experimental res- 
piratory infections can easily be induced in 
both vaccinated and nonvaccinated-monkeys; 
and response'to therapy is gred.® This pres- 
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ent report describes the response to res- 


nonvaccinated volunteers and-of volunteers 
who received either killed, vaccine ör = Viable:.. 
attenuated ' vaceine, ‘ 


Materials and. Methods 


Voluntsers were inmates of the Ohio State 
Penitentary, 21 t0 35 years of age. Criteria for 
selection and &onditions oi volunteering taye been 
deseribed.* on . 

Naccination with, ‚Foshay killed duldremia vac- 
eine was, conducted as usly described: The 
viable vaceine avas’ administerel by the" multiple 
puncture tee"nique (150) through a drop of re- 
hydrated Iyophilized vaccine in a 5 to 10 nım, area 
on tke outer aspeet of the ether-cleanscd upper 
arm. The vaceine vontained 1X10° vinble or- 
zanisıms per milliliter amıl was prepared hr one of 
wtHT.E) from che more immunogenie of 2 
varlanıs isolated at Fort DERCh | in 1056. from 
a Soviet preparation 
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS* 
". IL SEROLOGIG AsPECTS FOLLOWING JINTRACUTANEQUS OR RESPIRATORY CHALLENGE 


IN BOTH VACCINATED AND NONVACCINATED VOLUNTEERS 


u. Br SaasuEL SasLaw, M.D., PD. 
PROFESSOR OF MEDICINE AND BACTERIOLOGY 


AND 


., Sarıy Cartarı, M.S. 
RESEARCH ASSISTANT 


." {From {Be Däpartment of Medicine,-Ohio State University College of Medicine, 
{Eram’tne) m = u - Columbus, "Obio) 


: Fi 
Previ is laboratory P. tularensis (Schu S4 strain) by both the 
have ink et of Cutaneoust and respiratory® zoute in botlı 
* n . * inated nonvaceinated and vaccinated voluntcers has 
tularemia infection in both vaceinated „155 been described. j 
and nonvaccinated volunfeers follow-  serent. Blood was collected. in sterie tubus 
ing intracutaneoust and: respiratory® from volunteers at weekly intervals Znliowinz 


P < se studi Fe y- vaceination and at biweekly intervals after 
enge She Sie ee en ehe challenge. Serum obtained from these speci- 
cellent opportunity to compare the mens was stored at —20? C. 


serial antibody responses following vac-  sacrenmme. acottrisatiox Test. To each 
eination with killed or viable attenu- 0,5ml. of,serum dilutions, 2. of Een 
i eine ; ell-as''the' serologic Nilled bacterial Suspension.” (appraximatei: 
.- ne be: be 2 u 3 x 10% organisms) ‚was added, and the tests =. 
>. picture in nonvaccinated “and väcci- * Bath 


iucubated avernight in a 57° C, 


näted volunteers challenged :byeither yopıre veadinig. Titsss were tegord the, % 
the ‚cutaneous-.og, respiratory: route, It highest‘ dilution showing at Küst 24’ utylus 


is the purpose of this. report to descrihe „tination.. 

A . 5 R LELUNINATION.T 
the serologie aspects of experimental ad Eee m 
; " and -Baldwint: and Wricht And Feinberst" \ 
In brief, washed human iype "O"” red lgad ’ 
cells were. sensitizei by incubation, with P. _:- 
tularensis poiysscchäridet, washed and then 
03 if, added io 0,5 w! of -erm dauhsus 


- descried (Saslaw et’uld). C" . ! ; 
=. * 2 ®Thls study was “supported ‚under Contract with ‚the. US. Army’ Exle Fort, 
* Frederick, Marylaud... . . ee 

- #Kindly sapplied.by Dr. 


a” nee 


P.S, Nicholes, Utah University. 
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TV. BRUCELLA AGGLUTININS IN VACCINATED AND NONVACCINATED 
VOLUNTEERS CHALLENGED WITH PASTEURELLA TULARENSIS 


By SaMuer Sastaw, M.D,, Pa.D, 
PROFESSOR OF MEDICINE AND »ACTERIOLOGY, OHIO STATE UNIVERSITY COLLEGE Ok 
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSPITAL 


a“ AND 


- Haroro N. Cartıste, Pe.D. 
ASSOCIATE DIRECTOR, INFECTIOUS DISEASE LABORATORY, UNIVERSITY HOSPITAL 


(From the Department of Medieine, Ohio State University College of Medfeine, 
- Columbus, Ohio) 


Paevious studies from this labora- 
tory have been concemed with the 
elinical®1% and serologic!! aspects of 
experimental tularemia in vaccinated 
and nonvaccinated volunteers follow- 
ing intracutaneous or respiratory chal- 


lenge. "These studies provided a unique ' 
' opportunity to investigate the occur- 


sence of brucella agglutinins in tulare- 
mia under controlled conditions. Var- 
ious workers (Eiselet, Feinberg and 
Wrigkt®, Foshay*, Francis’, Francis and 
Evans*, Poston’ and Smith®, „Stanfield, 
Taylor and Morgan!?) have shown that 
patients with naturally acquired tulare- 
mia can exhibit agglutinins far brucella 
species, but there is'not general agree- 
ment as to the frequency with: which 
this serologic cross reaction occurs and 
its importance from the diagnostie 
standpoint. The present‘repoit is“con- 
cerned with brucella ’agglutinin forma- 
tion in 9$ vaccinated and’'nonvaccinated 
subjects challenged by the intracutaä- 
neous or- respiratory route with vird- 
lent P. ztularensis. Ancillary studies in 
rabbits immunized with killed P. 
tularensis also will be presented. 
Materials and Methods. Volunteers re- 
ceived either Foshay ‘killed (phenolized)‘ 


N 


vaccine or viable attenuated vaccine by meth- 
ods described previousiy®.10, Procedures used 
for intracutaneous and respiratory challenge 
have also been discussed in our. earlier re- 
ports9.10. Brucella tube agglutination tests 
were .camied out by standard methods 
(Spink ‚es al.22). Tube entigen was obiained 
from the Bureau of Animal Industry, Belts- 
ville,‘ Maryland, a PO 
Formalin-killed suspension cf P. tularensis, 
Strains 33, Schu S-4, 425, 503 and the viable 
yaccine straint were used to immunize 3, 3, 
3, 3 and 4 rabtits. respectively. All strains 
were 'grown on GCBA medium (BBL) for 
72 hours, harvested in physiologie saline. con- 
taining 0.5% formalia, and allowed to remain 
at,4* C. for 24 hours, After appropriate 
sterility tests had been completed, the zus- 
pensions were washed 3 times with sterile 
saline and zesuspended: in a, concenträtien 
which, when diluted 1:10, was equivalent in 
opatity, to MacFarland tube No. 2. Each 
rabbit. was injected; intravenously with 0,5, - 
1.0, 1.0 and 1.0 ml.'on 4 consecutive days, 
respectively. Blood, samples were obtained 
from the marginal ear yein before immuniza- 
tion-and at’ weckly intervals thereafter. At 
Trand 11 wecks.after the first immunization, 
&ach rabbit received an intravenous "booster 
injection of 0.5 ml. of the same suspension 
used originally. Curves of antibody produc- 
tion and decline were ‘established in eäch 
rabbit by three serologie tests: P. tularensis 
bacterisl agglutination and polysaccharide 
hemagglutination, ‚and Brucci!s abortus bac- 
terial agglutination. Procedures used’in per- 


"*Thls study was supported under Gotract' with the "US. Atıny CmIG, Fört- Dekick, 


tKindly supplied by Dr. Hensy'T. Eigelibach. BZ 
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V. IMMUNODIFFUSION STUDIES WITH PASTEURELLA TULARENSIS 


ANTIGEN-HUMAN ANTIBODY SYSTEMS 


Br SamteL Sıscaw, M.D., Pr.D. 
PROFESSOR OF MEDICINE AND MICROBIOLOGY, OHIO STATE UNIVERSITY COLLEGE OF 
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSPITAL 


R Haroro N. Caruıstz, Pa.D. 
BESEARCH ASSOCIATE, DIVISION OF INFECTIOUS DISEASES, UNIVERSITY HOSPITAL 


AND 


Ve»sta HıncHuirre, B.A. 
RESEARCH ASSISTÄNT, DIVISION OF INFECTIOUS DISEASES, UNIVERSITY. HOSPITAL 


* (From the Demi: of Medicine, Ohio State Untversity ge o£ Meticiee, 


Columbus, Ghio) , > 
"Previous rı from this labora- vaceinated ‘and nonvaccinated volimtegrs has 
descril the clinical.and sero- alko been Tuner rennen test 
, antigens were prepar: y' sonic :vibration 
logic aspects of tularemia in vaccinated . (Carlisle, Hinchlite and Saslawl) of s suspen- 


and nonvaccinated volunteers follow- 
‚ing intracutaneous or respiratory chal- 
lenge with Pasteurella  tularensis.: It 
was impossible to predict, ‘from bac- 
terial "agglutination or hemagglutina- . 
‘ton tests, whether’ or,not an individual 
would become ill after challenge. ‚The 
possibility was considered that qualita- 
tive‘ characterization of pre-chailenge 
sera with immunodiffusion tests might 
relate a particular, antibody component 
to. immunity. ‘The present report: de- 
scribes aı plication of the Ouchterlony? 
double ' fusion technique in ‘experi- 
mentäl' tularemia in volunteers. Prı 
kiminary studies of P, tularensis antig 
räbbit, antibody, systems are. described 
separately - (Carlisle;.ı „Hinchliff ke: and ö 
Saslawt).- “ 

R Materials and Methods. Volunteers receive 
either ‚Foshay killed ( plienolizeii) or viable 
attenuated vaceine by.miethods described pre- 
viausiy (Saslaw et al. Challenge with P. 
tularensis (SCHU S4 train) by both the 
Cutangous®- and, ‚zespiratoryT route" in hatlı 


.. glutination (mean. 5 davs) tests. 2 ; 


sions of P. tularensis, strains 58, ScHU 54, 
and the viable vaccine strain (LV’).} Singe 


preliminary studies "(Cärlisle, Hinchliffe aud' 


Saslawl).showed no significant qaalitative or 
quantitative differences. in. these ahtigens, 
strain 38_ was used. except, where in 

Details'of preparation of sonic-yibrated antie 
gens and performance of agar diffusion tests 
have 'been'described (Carlisie, Hinchliffe and 
Saslawt). - 1 


Results. FRECIEITEE LINE RESPONSE 
AFTER VACCINATION: ‚After Foshay. vac- 
cination,.precipitins- were detected.:in 
sera of,only 11°0£ 40 (27.57) volunteers. 
As,shown in, Table 1, precipitins' ap- 
peared. far-.lessı, frequently ‚and.l 
{meap, 15 days).than- signißcantl‘ eder 

vsted ;titer rises in either bacterial a 
glutination (meari. 9 clays) or. hemak 


Some degree, of correlution. was ob- 
served ‘ between-- .preeipitin. line. re 


sponse ‚and peak hacteriai.agglutina- 


tion titers (Table 2). For example, 20 
precipitihs were, detected In; ‚20 „sera 


This study ‚uns „supported under, „Conträet, with, ‚the us. ‚Amy, Ente: ‚Fort Detrick, 


Frederick; Maryland.” 


#Cultures kindly supplied by Dr. Henry T: ; Eigehbaeh Kg: 


ze 


(E15) 


August, 1992 ö 


Copyright, 1962, by the Seri: 
Brprinted from PRockEiindg or TE 


SI 


al Mechieine, 
Hay AND MERICINE, 


„1003, vile, 505 605 


BER 


Studies with Tularemia Vaceines in Volunteers.* 'VT. Assessment of Role 
of Properdin in Resistance. (27592) 


Haroıo N. CARLISLE AND SAMUEL SasLaw 


Departniert o! Medicine, Ohio State Ur! 


Recently there has been resurgence of in- 


teres* ia nenspeeilc resistance 10 infection 
(1). The role of ‚properdin | in resistance 10 
infectious disease is not clenr(2). Previous 
studies from this jaboratory(3-7) have been 


a a 
®Supported under contract with U. S. Army 
"CmicC, Fost Detrick, Md. 


ersiiy, Columbus 


congerned with clinical and serolegic aspects 


‚of experimental (ularenıia In vaceinated änd 


nen-vaccinated volunteers after intracutäne- 
ous or respiraiory challenge, Both Foshay 
küled (phenolized) and viable attenuated 
vaccine stimulatell production of antibodies, 
but there was no correiation between inci- 
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Demilitarization 


Policy Directives. Beginning in March 1969, at the President's 


irection, tbe National’ Security Council conducted a major review of 
United States policy concerning biological warfare. Government 
agencies particäpating in the review were: Department of State, 

R Department d£ Defense, Arms Control and Disarmanment Agency and the 
Office of Science and Technology. Comments were also received from Be 
the scientific community and evaluated by the President's Scientific 
Advisory Committee, 

Pending the outcome of this study, Department of Army directed 
‚Imhediate cessation of all production of toxins and biological agents 
and filling of dissemination devices with these agents on 15 August 
1969 „/ On 25 Novenber 1969, the President issued an announcement of 
us policy, regarding biological warfare which inciuded the following: 
(1) The us shall renounce the use of lethal biological agents and 


weapons and other methods of biological warfare. 


(2) The US will confine its biological research to defensive measures 
such as immunization and safety measures. 

(3) The Department of Defense will prepare recommendations for the 
&isposal. of existing stocks of bacteriological weapons. 

On 14 February 1570, a White House announcement extended the policy 


to military Prograns involving toxins whether produced by biological | 
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means or chemical synthesis and directed the destruction of toxin 


weapons and stocks which were not required for defensive research 


progran . 


Planning and Project Approval, General guidelines for preparation 
= = : 


of demilitarization plans were provided to Ft. Detrick by Headquarters 


‚US Army Munitions Command on 12 Novenber 1969. The guidelines involved: 


Y (1) Absolute adherence to safety and control procedures with no 
tradeof£. for time or cost. 
(2) Verification of the efficacy of the detoxification procedures. 
(3) Strict accountability procedures for demilitarized items, 


.(4) Preparation of a risk analysis defining degree of risk for 


"sach step and for the total operation. ’ 


(5) Preparation of detailed step-by-step operation procedures, 


production plans, security plans, reporting procedures, Inspection, 


and managerial control programs for the entire operation.. 


(6) Maximum protection provided to pperating persomnel and absolute 


assurance that agent released from.any possible accident during the 


demilitarization will be totally contained. 


(7) All aspects of the operation to be justifiable from a personnel 
\ 


safety, ‘security and community safeguard standpoint, with sufficient 


hard data to be incontrovertible ‘in the event the procedures, facilities 


and concepts of operation are challenged in an objective evaluation 
' ! 


of the program. 
Demilitarization plans were prepared for ali BW stockpiles of 
antipersonnel and anticrop agents at four locations; Pine Bluff Arsenat, 


AR, (antipersonnel materiel); and Rocky Mountain Arsenal, CO, 
2 yo 
E 


12 
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Beale Air Force Base, CA, and Fr. Detrick, MD (anticrop materiel). 
Test quantities of BW agents and municions were also destroyed at 
Ft. Detrick and at Dugway Proving Ground according to procedures 
approved vy the Army Materiel Command, Enough material was retaincd 
to support approved defensive R&D ‚programs. 

The four major demilitarization plans were evaluated first by an 
Ad Hoc Comufttee of Arny experts including representatives of the 
Armed Services Explosives Safety Board and the Air Force Armanent 
Laboratory. The plans and PIRRBEREH ER, environnental impact statements 
(EIS) were reviewed by officisls of the US Department of Beaith, Education 
and Welfare, US Department of Interior, Us Department of Agriculture, 
Environmental Protection Agency and appropriate state and local 
officials. The EIS were filed wich the President's Council on Environ- 


mental Quality . 


" Demilitarization of ‚Antipersonnel Materiel. Between 10 May 1971 
and 1 May 1972, the stockpile of. antipersonnel BW agents and umn1eLone 
was destroyed at the Directorare of Biological Operations (DBO) 
er at Pine Bluff Arsenal. . Pe £ u 

The disposal operation wes preceded by a.complete, replicated 
inventory and a series cf special. experimental and engineering studies 
necessary to establish or. verify plant procedures, A separate veri- 
fication office was established .to »rovide overall accountabilicy 
of each item or naterlal as it Procesded through the destruction process. 


Independent observers were appointed from HEW and JSDA to follow the 


1-3 


the solutions were sterilized again at 280°F for three hours, verified 


227 


entire program to advise on matters relating to their areas of responsi- 
bility. The Center for Disease Control (CDC) was employed to independentiy 
test all samples "submitted (of destroyed agent material residues from DBO) 

to certify as to the non-pathogenicity of these samples. Extensive press 
coverage was provided through a constant series of briefings,.news releases, 
closed ericuit TV, and tours of non-contaminated areas throughout the 
opexation. Detailed SOPs were prepared and approved by the Army Ad Hoc 
Committee; and prior to starting any operation, all personnel were thoroughly 
trained in the job to be done. " 

Denilitarization operations began on 10 May 1971. The procedures used 
for destruction varies with the item. Munitions containing either botulinum 
toxin or shellfish poison were smelted in a deactivation furnace at 2000°F. 
Agent materials such as dry Bacillus anthracis spores were removed from 
munitions, mixed with 2 percent caustic solution and heated for three hours 
at 280°F. The components of these munitions were also smelted at 2000°. 
Larger wunitions, were emptied and their agent fill were slurried in caustic 
solution and sterilized at 280°F for three hours, Bulk agents were handled 
in a similar manner. j 

Residues from the agent destruction operations were neutralized, 
innoculated with a non-pathogenic culture derived from soil, ‚river water, 


and Sewage and allowed to biodegrade to reduce BOD. After biodegradation, 


sterile by independent observers, pasteurized at 210 to 250°F and 


discharged to a package sewage unit for a second biodegradation. 


Let 
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Discharge- from this unit warn collecteä in an evaporation bed for drying 
and eventual disking into the soil. 

Cans, containers, munition components and packaging were destroyed 
by varicus means including cutting ari rushking, incineration and 
smelting at 2000°F. All metallic residues were collected, accounted 

. 
for, verified free of agent after sterilization and placed in a sanitary 
land fill at Pine Bluff Arsenal. Unused hardware, munitions, components 
and packaging materials were destroyed and disposed of by the same 
procedures. 

Following the complete disposal and certification of the BW stock- 
pile, all facilities in the biological. complex were thoroughly eleaned 
and decontaninated using procedures, controls and certification necessary 
to provide incontrovertible data that non-immunized personnel could 
utiltze any and all parts of the complex for any purpose. All agent 


contaminated areas were washed; equipment and apparatus were disassembled; 


ductwork and piping galleries were opened and the entire area was subjected ar 


to gaseous formaldehyde for 16 hours. Process systens throughout -the 
plant and laböratory areas were sterilized by stean at 250°F for three 
hours. Biological test tabs of heat resistant spores, distributed 5 
throughout the system prior to the start of decontamination, were 
examined afterwards £or viable spores as a positive check on the 


completeness of gecontamination.” 


“ On 1-May 1972, the DBO facility was turned over to the Foöd’and " 


Drug Administration, Department of Health, Education and Welfare as 


the National Center for Toxicological Research. All bialogical material 
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head been completely destroycd and tLe production facilities decon- 
taminated without a single bioiogica! agent infection exposure of the 
staff at a total cost of $10,830,600. 


Demilitarization of Anti-Crop Materiel. At the time of the 


President's ban on BW, two anticrop biological agents existed in the 


z stockpile: urediospores of agent TX, the casual agent of wheat 


stem rust, and spores of agent LX, the causal agent of rice blast. 
The TX stockpile was stored at Beale Air Force Base, and at Rocky 
Mountzin Arsenal. LX was stored only at Ft. Detrick. The planning, 
approval and execution of the disposal operations for all three sites 


as well as the processes &mployed were rractically identical. 


Beale Alr Force Base Operations. - Destruction of TX at Beale 


Air Force Base, California, was planned and accomplished by the Special 
Projects Division of Rocky Mountain Arsenal assisted by Ft. Detrick 


personnel. Project planning, operational procedures and review by the 
Ad Hoc Committee and the staffing and approval of the final plan and EIS 


were, conparable to those involved in the Pine Bluff Arsenal demilitari- 
zation program. 

Disposal operations at BAFB required modification of, an existing 
building on land leased by the ‚Army to ensure total contäinnent of'the 
agent during operatiöns, Process equipment was designed, installed 


and thoroughly tested. 


Ir6 
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Preceding. the operation was an extenelve series of laboratory and 
engineering studies to verify techniques for 'destroying the agent and 
decontaminating the facility: As in the case with Pine Blu£ff Arsenal 
ohärdtien; a control and verification system was developed to record the 
entire operation including movemeit of material, laboratory assays and 
disposal operations to assure credibility of the program. Independent 
observers, with free access to all disposal activities and records at 
BAFB were anpoinkeg from the US Department of Agriculture and the State 
of California. : 

The demilitarization operation was a six Step process? . 

(1) Verification of the viability of the TX stock by incubation 
of random samples to determine- percent germination. 

(2) Inactivation of the material by exposure to carboxide gas (10% 
ethylene oxide - 90% c0,) once a day for five successive days. ; 

(3) Certification of inactivation to the minimum level of 99.964% by 
incubating ee samples. . 

(4) Incineration of the inactivated spores in a 4 stage hearth 


incinerator at 1600° -, 2000°F föllowed by fumigation of the residual ash 


„ with.paraformaldehyde. 


(5) Verification of destruction by, microscopic examination of the 


ash for the presence of spores and by chemicai analysis. 


(6) Disposal of the ash in an approved area by disking into_the.soil.. 


.to a depth of six inches and planting the area with a cover crop of 


millet. 


-L-7 


231 


Foliowing the TX disposal operation, ali equipment, trash, air 
filters, empty druns and ash residue were Gecontaminated by fumigation 
wich parsformaldehyde. Effectiveness of facility decontamination was 


verified with BG strip indicators. The land and buildings were 


-returned to the Air Force. Some equipment items were disposed of by 


the BAFB Property Officer and non-reuseable materials were placed in a 
BAFB sanitary landfill. Remaining equipment, trash and empty drums 
were shipped ‘to Rocky Nountain Arsenal for disposal, i 

The demil operation at BAFB was completed on 10 Maxch 1972 at a 
cost of $498,153. 

Rocky..Mountaiı Arsenal ‘Operation. -Rocky Möuntain Arsenal was 
neariy identical to the BAFB demilitarization project. The.RMA Special 
Projects Division, aided, by Ft. Detrick personnel,.was responsible for 
planning and, conducting the operation., ‚Detailed, plans and procedures, 
were reviewed.by the Army Ad Hoc ‚Committee, and :the,.final plan.and EIS 
were staffed througk the same: Federal agencies and the State of. Golorado. 
Preliminary, technical ‚studies used. to support. BAFB operations alsg de 
supported. the.RMA.project. . Safety and, security precautions, independent : 
observation from the,Department of Agriculture and State of-Colorado,. , 
and werification procedures were essentially identical, to the. BAEB 


project. 2 a ar a 2 ing tu ln 


The RMA demilitarization facility was housed in an existing two 
story brick and tile building modified to provide total containment of 
TX spores. The RMA’TX stock was about 25 times the size of the BAFB stock; 
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therefore the process equipment was larger alrhaugh practically 
identical. in design, and the operation was longer and more costly. 
- The demilitarization process was identical at that used at. BAFB. 
TX denilitarization at RMA began on 2 August 1971 with an assay 
of agent viabllity. Operations were suspended shortly thereafter 
for equipment and building alterations. Operations were resumed on 
18 January 1972 and disking of. residual ash into the soil at RMA was 
completed on 11 January 1973. The facility and equipment were decon- 
taminated and certified by 4 November 1972. Equipment was turned over 
to the RMA property officer or discarded. Drums, filters and trash ° 
were incinerated at 1000°F then‘ buried in an RMA landfill. The total. 
TX disposal operation at'RMA was"completed by 15 February 1973 at a 


total cost of $2.41 million. 


Ft. Detrick Operations. Planning, approval and execution of the 


un 


LX demilitarization project at Ft. Detrick was accomplished similarly to 


the 'TX operation under-the direction :of the Ft. Detrick staff. Detailed 
plans, based on ‚approved -SOPs; were prepared and reviewed by the Army 
Ad Hoc Comittee. ‘The final plan and the EIS were reiiewed'by Federal, 
State and local officials’äs in’'previous cases. Independent obser- 

“  vation and'certificatiön of the operation was provided’by US: Department 


of Agriculture and State of Maryland officials: 
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The demilltarization was accomlishbed jun existing total containment 
facilities at Ft. Detrick, sa the operation enjeyed the exceptional 
effluent treatment measures and safety and security controlis emplcayed 
for BW agent research and development. Incineration equipment was 
procured and installed and some modifications of the building were required 
to provide personnel change facilities. 

The IX demilitarization program was based on extensive laboratory 
and pilot testing and engineering analysis to establish design and 
operating parameters, to verify analysis and control procedures, and 
to check plant decontamination and agent containment methods. Prior 
to initiating demilitarization operations, the LX stock was carefully 
recorded and analyzed as in the other BW demilitarization operations, 

The destruction operation was a six-step process similar to the TX 
demilitarization: 

(1) LX lots were sampled and assayed to establish viability. 

(2) Containers of LX spores were inactivated with carboxide gas 
(10%) ethylene oxide and 90% carbon chloride) in a pressurized gas 
chamber at 18 psig for twenty hours followed by a second exposure 
for 24 hours. Initial attempts to deactivate with a single 20 hour 
treatment did not produce the desired destruction level of 99.943% 
at the 995% confidence level. In fact, four lots required additional 
treatment for as long as 71 hours, et 
(3) Inactivation was certified by sampling and assay co Dessurd the 


residual viability. 
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(4) Inactive »pores were incinerated in a dual chamber, gas 
fired furnace operating at 1200-1500°r: 

(5) The resulting ash was crushed, 'sanpled and analyzed microscopically 
and chemically to verify the absence of spores. 

(6) Certified ash was then disced into the soil at an approved u 
disposal sire at Fort Detrick and the area was seeded with a over erop 
of orchard grass. 

The residual storage drums were incinerated in the furnace for 
10 minutes, removed and sterilized at 250°F for 2 hours, crushed and 

. buried in än approved landfill. All vombustible material was inciner- 
ated at 1000%. The biological safety cabinets were chemically decon- 
taminated and the entire building was decontaninated with paraformal- 
dchyde and certified using biological test strips, The building was 
vacated on 31 March 1973. . i a ‚ 

The toral LX stock was destroyed between 17 January and 18 May 1972 
at a cost of $990,000, Ash disposal was completed on 16 March 1973 


signifying the end’ of the progran. 


